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cjUoLJjVI o! -ujLlU t-a>L~ (^U. 5-Sbl j-^,i. a ^Jl ^IU- 1 1 

. U^«a£. (jA 4_uii*J1 oLjJLsbUI ^iSl (>a 4ojL«axJI 

SJailll ^ gd ti~ , .. U jJ_9 (^Jl ^Lb.1 .iooixiJI ■ .1 ^ JJ^ < I 1 

ajj .£LaaJJ ^jLi.1 <LlL>JI 3 £jy -1 tLbjJI . 2 I .^1 AI I 

J-JLAJ La 3_4.j h£j-jax1 I l£JIjjVI ^ Sjj-uo JxA-Sb jJsLULI pjlA .*. A .‘r.C^ ■ .. I 
oULxj i^adai. U_j^ j_uaLa ^Sb .a^JI ^ jSj^ ^LlUI lb* 
^""' ^ J ' < ' V^ CjLjLiblj ( jjtaoJ I (olcj >—il. ir'f.Vl t AM Uj joIaj j ~"~ ' I 

u^ o u '-<- u ^l ^a f 11 Ijuj_>. I^LIol Mi,,) jj f^yji 1 j -»... \ i 3 

■L^jU 

<LLa-a ^^Jl L^jjLaI^I 4_ajjb SjJsLLw Qrt-a .-.4 U JSLJ d^v^a , ,l ~X II I ~i ^ 
f *>Lu buS ^^Jl L, . Luj^C, (jd^bJLIj aLJaVlj uru^JL^ilj aLaLJIj Jl 3^>UII 
>4^(.ykici} liU ^Li. 3A Ja S^juLa La ? 6 Lui>U > 1 b.;n ^ 

«aA .^jjLuul ^a Li SajaA. Sjj-ua dJlu^l ojjt cjLLvJ jjlLUL fcai ^^a 
^pjl <j ajU:J t jj^aJI (jA j-bill (jiaaUi ,0^' <J^ C 3 L ..;~ tPJI .Sj^^aJI 
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■ b 'i l ...i s La£ I JlA Luls-Lj (jjl £y» • L^J 

( T ) SjjLa^ jJjillj J j"^ 

£-4 < 3 VC a (jjLsj jLaJ oL a- .i ifi I I aj~0> ^ L$J£. >J-»-> <jP-^ 

- (^ .",.1 ■ a 3 ^-»-S (jLcu JLa-i iljjj j) Salk LiJ^ui ■ >a- * -4 (_yji 

j i f ' i»j~ £-a S^JoLLa ^ Lj-iUi (_y^ o T i j.' j-j (j3 ^ I Jj' LujJLiJI 

i« »■-.! X~\ l ■ -.U ■'.-. ■ ,.lj .olAj^-a-JI liJIjjii 4 -ajiaj (j£. ^ 

{.a ^ i j•■<-<! Massachusetts l _ >JU ^ > j,La J .La ji**^ ^ ^<11 i 

a . .. ^.« U ,-.K ..~.. U ..I . „i ^ l<* i£j,tn ill aLxoVI j i m 3" 1 LSjJs ^ ^njLljl 
IjICai 4j>li- LJ.sLil3 Cj> - -i 3 jJL |_ ) -Ii : i.u't j3 Sjb>j Cjja-uZj Lji i4 i if .l ilr* > ii -^ M 

^ dtrt^uoi oy* Li^u o-* i^ J oA 

ijja SjL.n ILi jrOjtLw julj ^Jlc. iLLjjLu.lj J& Lfjjji-JLS -M-*- 0 

( A ).%>.V 

La j»Li ^JJ <A!j JjajJ h^jCjU O-L^VLi (ji .j fl a ~« a> l 

^f.j^ll ^ ^^juaJI al .~ 'VI J- J& f i ll ( j)_ i 11n 1 1 ^_y-*-uLaJ ^ J *4»uL-JI 4aXL*JI J.A.) 

LljMaLj .4—i-L.fi-«-)l jJI^jJLj <JJj JaJJi J^®! 

, '-.1 i i ^ spiking -■ it JaLUl <_flLij£l SjLiI Luu^a-U M5-J. 4 £>UIl 1I 
^a oj^ ] oUuiLai>^1^1 ^ .UU3U visual cortex ^>^JI 

jjo-j . ^ .JjVI i. Sff il l (j. uA ,ta ) >3 

ULualj lcr £.^U SjJUOa ^i JjLS ^Jl Lylj 3 jjJ^ CjliLj 
4 jMj jt ^ . 3 ^_u>.Vl cjI j . I . ni l ijj-A ijiz. ->-Jiii]l iljlJj 

I A Ij a ^fl 14 |<-| V~i i_jL. j .ljiV I(J i ij IM 1 ^3 jLli-lj -(j uj m ) J-^ t * 1 . 1 } $ 1 “ 

s : ..m* jjl jl£»3>U ^Sp^iJll iailil ^yJLc. j_jSliU <»iUj .i_ilj5JI IIi^J l£jLiu» 
I juk ,j1 i_a^c.i '.(j.iui^u^j lji" (jr^^ ‘i-L* yyj cr^l 

a I LujLaj \ aAJ y& 

a A, .. ^ X a \ \ 1 • .~t. \\ t : 1 ,1,1 1* 1, ^ - ^ (^xoiLo-^ ^jpjl- 2 -j 

fjst (jjjjl Mil (jjL ' t oM-a- ~ i j 4 J Ui^ 3 ^' - O^'j 

.-• ... aj'ijCyyi ^ fi - jr - L . Ly jj ) n i < v I i i^L^-lVl -t j - I Lflj ^ i ~ i j J 4jlj^JI 


c^ll o* 
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J^L>.i. ^Uaiuiil jjja iLLojj ^tijl <jr lc, 4 jLjSJ| The Economist 

oljLi] fjJi\ . J„b Jjxy^ bsj oh >j j *: JI ^ Lk^l 3 o^i o' 

j»LalaL Jjiajsj V -13 Cit. u i w j LyJI Liaji jwL Ijufcj o^°'>A (J& CjLljjSU 

C>Aj (*J oJjVt Sj-JJ ^,133 jJLa-a ojJ- -^UJI ^jLSJI 

• CjLtik^ail ^3cjl» ^«ju3 j’Xt 

«J_JI U h If £pjl .Ulj-I f. 3 JUJUS. J M ... t t 0 ±J» CuLS Ijl 
i_jjLu,Lj £x*aI>« 3-U. ,j£. (_> ^Tj-l~ )J >i_jlj£JI 4 jL^ 4 ilAillj i^JU^aUI 

>*ix. j-i-LUIj tjjlill ^ sl^laixi SjujuJI 4oL2UI SjU.1 - 0 -I ■.. 

o«^L>Jlj j-diX. £jljJI (jMj us . 31 1 LaJ-U j-iix. (jjuaLsJI } J-‘~" c lULiJlj 

• ^1 ^yLslj (Jlxui 

OjUl -lA-^j A juAt JI Lo.^J^lJI 0*- i^J U ^u Jjuaii v_jL&]l I ju*. ^Jljel^i 

(_y3 J£ 0* (»Mx.VI JSUj CiljljLxtsVI JpJJU J/> .M~ (^1 , 3 ,;^-. U 

wvvw. klab. caltech. edu/cns 120. 


.i_jLjSJI IjA jl_Uo] ^3 -IX-Lua O* JSa LlA 4jJxJI Jjl 






/jvj j ^J 1 oU j u a lcl aJx J_y5 i ^A^Y^ Hilbert ..l ^A^ o p) 

.^^K^jJkl) J nif . A—i— uLILI 1 

jL^Jllj cerebrum ^Jtl ^ ^ ,. <L i j $ £L*jJI *>-> >x£i:forebrain £UaJI (Y) 

.(^^ill) limbic system ^>^31 hypothalamus .>411 e^ij thalamus 

LUS A* ^ ^ : p^V - 'AVA) Dunsany (V) 

•~iV i~u j oL)4jJ 4 ‘*^-tij s^xu^iji i + \ i ii i oLl^ ^ia i 

^|g Luj 3-LJI£(_j^j> <Gjju iSan Diego (jl^* ^~ ^ ~ u ~ a ^ Jolla. (1) 

.(^oj>-^!lll) . <K. XU JJJL>JI cj^ii 3 -^jJ jL-* 

^**1^ 1 -v- a. t a (_jj«L> ■ ^ ^ ijj3 J^luj 4 »jjwL> 4 jjx« i I iibingen (jauLu^j 

. aJt <4 -udLc. 

zl^hUI t UjJl ^ ^ :Tomyso Poggio (1) 

• pJw^LU) cl£jJ! < J ^x* ^^3 

.(^>»^ull) ^^LJJ ^Lajjlj j&l* ^ j 3 y ± * H jllt-ii: ( - ^MA) lillman ^jUji (^) 
. j" 3J (3>^ <J4 -i*i «—^■4*- ^ °:Pasadena Luj 4 Aj (A) 

^ w MU_ v; , \ y ..\:* .jj hA^-yq : p^o> _ \aa\) Wittgenstein (^) 

SjtJLlI ^ '•* ■ -VA j* Jjil l d .i. -I* ^ 4 /iu.u.1^ j ^ln >11 (jylil <OLoX> I j£jj 41 >.i d >H JjJ4 « 
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JjVl 

4-ui IjLlJ 4-4i.il g.4 


,.. ' 5j_lcu£ i ...->-IIj SiSLia Jjuwj La jJt> ( _ !r C.jJI 

. j \ 4^g Al J^t J-au. > J 1 j (J n » I I 5 K m i a (jjSj (jl 0^*2 L>3^ 

4-li^i«'h ii a JJLp j^jJI £--a 

('\ja-Li ,>«Laj3 "5 LyaiM OjSJ jl tyiau liLa" 


r )"<LdJ <J_»j f Jjl>S (J» *» alfo ioLsI \j3u*\" iJjajSo (oJ J^jjl (jLa ^Laja 4-jljj 
Marquis de Lioi^JL-Ja j_;SjLa±J Kuckuck clj—iS^S jJLlj 

_ La t^xu !jl> *^1x11 LuxoLJij 4 ^luLluVi J>I^Jll Lr Lc. V cuosta 

j_j£. 2.sLo (jja 5lji.:sll (J*3 f j JL x l J j_yjViiJI JjcaJI .(aJuull |j-a _ ,jjSJI 
jjl ^jSLoj oLolS <4o4.l_^JI cjLoLSJIj ^ycjJI j^L>4 lLJLJI ^^aLLII JaoJI • 4JLoj 
J 2sVl CjL!j i*-.tl '--i* j »ll ‘ a ’ L "~C I ^ issr 2.sLa jj^a 1 1 . ..a 1 1 g'J.Aloj 

j-C.LioJ Luaot (« J ■ > I ,jSJ JLtfll aIjlj i^-i^-lC. iLL^ocoo ..U 2 4 i j .Xll 

i i . j i ... 2". I »i -f I q cL».L». L ^ r ji 42 -sMJI 4 j i/tLjJI &JlAj .ojIjov^M o.\ a I 1 L* 1 

.<Ual».l' 2jJaill 4 >-ljj ^_joJI 4 _ujuojJI jUdVl (j-« 


^■i.tMirt.t (_yJj j^LohJ IiLa \ . \ 

I i ■ ii 2‘ii (JjaLajj i~i i-jjS al h i i l l J Jl^jJI (JaLuO i(jjoJ,l ^JjloJI JI^jJo 

d K mi a i — tj*s t I yjl d'j ■»»ll ^|j,iLUjll>^fl 0 .X A UiloJ ioS • ^-S. X I 1J 
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tr^* OMcLoUIj Jiadt (jryj 4i>UJt La" : 3 

4JL4j^ 3I lt ^ui ,31 ail 34-ii-j <-4 jS ^"9 UJ34J0 oil 1fUajJI ^ iiJL»d 
3^.Lla ji ijia^JJ JUlj i_i>LSL1J SJjjJtl Saul^JI .,j..U t U . I I ^j| J .-. 

(»a^ i 3-ii I^£. J-ijja (jii. J j‘ i n j-Jaj-a £_>LuoVLi (JjLtlJI 
Ci LuJ i 4oai l j JI jajLa iJI dJLA 1 i^-i » II LjV->JI (j^a . — i l V . ~. ( "yj . ,*^Q j 
oj^i u '>a ji-UI .qualia LJ$£ ^ -i_,ir, j< .l. ^ ....-■ lCT x.jJI 

^LJjS ^lajaS 

S> dl~- c^a (JSjja V la£ 4 ij t a qual6 Ijli (ilUj ^1 54 1 .>.1 

°-*-dJ-! ‘’•djS ^jj ^ 1 ^}j>J o^L^-VI O-C- LaLaJj liJ.~ic-d 3 ata.VI 3 JLU 

(JixJI 3jI-L3 ( 3 C. 4 . i ■ .. V-LII j jJ L^L j .^'n< Ij 1 *< j mi ^Kil |_^LaJ ‘.aJ 3 _ 3 e-d d .Mj ,".r 

<_r^ iaLii-i 3 -d ( _, -(■ «.M J p . J .. . L) ud_i^ . i.^ j~4 j_j$LojJI 3 ! tl_i_iiVl Jj~- ^ ~i t _ y Lc. 

Jda 4 . J .LJ JLf^LiJLj i . : .«» 1 | . l.;,j 4 J I3-* .j ^LajJI t _j 3 • « 3 dil l g II d .I.ml l ■ — <1 C j .*:. 1 1 

^ \ 43 dj i ■ I 33.1 14^1333 CjlSLxiJI 

o ^y -sji (_>ul-iJI o^uaj V Iili *:ol3-ai- cjLjI j^d>Jl3 j . a i. U o^SLj < 5 j 5 > 

iLs^Uol *Lx>-i 33SL1 VI IjUb 4 1 m i j 1 4 _ul j 4 -.tl.i 5 a 41 (j-d f 3 (33a JLoiaVl 
^(^£■>11 *X>-3J ‘33 Wl ' I jjl n id 3d ijjjl ,ljU .aLpJI (JI3J3 LaLu (j33-»-txij (jjo (Jxa 

^4_ji A. VJI 4_ul jjl 3 L>JL> d Us ~\j 11 d I d 1 .1 1 dLd-Ldil Lc 

Sj .d - I Lj 1 juLLj (ji ( _, ,«_<■ ij ci-4a_d x-im (Haitian ^ l II 

0 -Ld3_)J 1 ( 4. 3 1 (i Id I I ^3 . 4 j 1 & 3 In j (, *1,1 (jjjl (3oie_(iJI ol g (* j <3 ^- 1 . .l I d ... I I 

aLt»J LdLdJ 3 d~~uij 4jSJ (( _, . »A .i tn (j^aie-i ,Jil« Jau-uaJIa J-dAJJ t-S^juajj ^Lp- ^jjl^ 
4jl L-c-t.d 1 ( 3 ^ 3 L>- (J 5L (.aj 3 ^UI (_yxd33JI L- i ai C j - 3 -g.l ■» a 3! ■ ..I -wi 31 5 3 3 « , j, 

• 3 1 ijJ V 3^3 <~ *i ) 3 ♦ i"i 1 

3 31 m 11 ( Um Lui^I 4 j a A VI 4 -t f. I3 (*''3 ■ **- (3^J al i II . aj d J 3 ♦ . -3 ^ r t" . „" 
(3 «J‘» Li (3L»-d<j (^ 3 j3I3JI _ O3LS0J 4 jjj^J 53 -xj.>.~JI 4 ia_>.Vil I ♦;' a .SLpJI 
(» 3 L>.i Va j»3-j u-dJ (Laalj (3-uxl . ^3 (^yjji JU^LjJI (J$ jSy\ oi (3 ^ -aa _ ^^3^.3 
c/}- 5 " ji ‘(3^3^13 3^-313 ^ L ua^ j n . K 1 13 13^1 LJLc. 3SJ .3-jJLic.rJI Cjs.j 3I 

.^^jaJLJI (JLajyj L ,‘y r *3 dais 
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■ jjixiejj ^LajJI J3JUI Lua l3_tuf> L)i £* J-“-N ( 3 * , - ~ ‘- J 

j! ,j£Liu 5 m.^.II LjliJI (^3 133AJI JoLliJI (jl 

(jJLc viLsJLS J-jj .( j - M i Kt'i l Jjl 3 ^ -4.tC.l3 3! f ($ Ur* J-itaj 

,i.i V| liijjo L« tiljjG ft! 3J *L4333 iJL>.jJ 33 j 5 o- ojjij£l Ijl 33JL13 jjAJI 
(jt JjJfl i4_jj3JU_J 3! UI1 3 , < i, „ C it-tC^ta . 1 j .t a .4 £U) l 1 . L ui.iu > . (Jc-LouJ 3I -tlUj 
.(^JLbjjVl ulLaJ <L.» i/fr jjjjJJ aiitia iliLuxxj JLjju itilLiS t 3> A J : ur c J^ 

■ -.l .< j1... I I {jja j .~.<1 1 .ufl^AJI l. ini 3I .(JuLs. tiLil i-Sjju (jl Jjl 3 < 1 S lj^ L>-l 3 ej 

A . . V. A , A i~| ^ a rtj j 1 /N 1 4JJ3JLW juXJ 4 jU^ul 1 J I ml g.l rt t l ! 4 J ^ ^>!l 4 - L i .ii > i 1 1 
A , n j jj _ 5 r j ■ ■■ i CjL£^_>JI ijja S. t ii j 4 1 iii 1 1 ii . 1 j M lIL c .i u. > - ft 1 » I (jl <—uj ' " I ' 
4 jj 3J»JJI 3 .~il .1 n «I I i~ -~ j X 3 ~i jLi _ cl Jt> Jajj 31 i 4 j^_ua ( _ 7 -cuM 3 3I i 4 jIaj 

4 .^.1 _ 4J J U I I i-ilj ■ ■*. (jl JLJ 3 a Tr j 1 1 1 (_£3J .(_j, 3 . » JI (j' <“ 1 1 ( _>^ f -l (jr^! 

9 £ 

V j - 1 j Iai jJLJI ■ M j l ■ „ ( 3 -aJiJ JJL>j (jt (jSLu _ 4 -tiuojJI 4 a j_iU .ll Cjlj oljjjJI 
^33 ^Ioj^/I JLc. (^3~i mi 4 ujlj oljlj 2 . 1 V~~i .^yC^I L33JI (^>3!^ 

- 3 ■~-r (jjaljJI Ji^lAJI (3-aJtll (j^a £3x4531! I j^ J3LI13 .^3 j j^^i 

^ 1* 3 11 ^jL3» l j A 4 '~ n d 1 aj 1 11 3 Ll>JI (jxLut (jSituJ La-4 3 j \K I I itj. V>j 1 
.- 1 a . j a i>i 3 a l I d 1J3 .* 4_)l_> (jaLj -djLxxJI (j*^ I-JlA 4 J_ 5 ^M (J 1^ 4 l f .uL j 

i 4 ux>3J cLtcul 33J-0 (_ylc i_ 3 jjLI)I 3I (J IS |~ |^I 4 jJ 3 J (j-*" 3-^-*-’ -t-iLtdiC^fl (_^ (3A13JU 
Jia 4 ju3j 5 -.~.a tf L>ol JjJou ^ U~ . ■■" V L^jl ^-43 . Sj£ JLlAjJI ^ji-i~ i n~ i till j ^3 

JSLUI) 44I .31 4 - »-*. AI I ^y 3 LLlaA. ^tcxj (^ 4 aifll ( _ r 4 > Jjb) JJ33JI (jj 11 ’* 4 jtl «3 

jj^.3 ^ j ♦ II 3..A ‘.II fJLxj (jj 1 * ~ »!oJll ^~ i i~ i 1 n l i(_ y t- 3 3-U cVj^ 4 jjiIjJj .(Y 1 > Y 
4J3SJ La 33S1J 41 o mi » (3^ 1 (^ 3 -^^ i^LajJl ^,3 dUj-ajij J^»l><i 

.(consciousness t avvareness (P-aJS yaj ^Lal iJj^iAJI 1 Ila ^ JjLcu ^LaLa 

_ s t 

Jaju . JlJI ^-ii>3 3I (jry uJI al^ol JLo i 4 . jta a.JI J^l^aJI o j^k urj^ 

^ ^j-ua^l ajuS (^JJ J3JC.I .Sjtj^tuaJI 3^1 jJL LgJ 43 >Ll ^3 4 ^ 3 _cuj 3 jLc 

_ ^ 1 nf* « 1 ^ ii ill 1» 


d M a jj II (_^al 3.«JI (jjs 3 j—l+£ 4 -C. J -A t a J 3^ a j^Lo^JI (j j - ^ J V <(ji) iliLt 

a jut 1 * ■ *« l C | j| (jC | , . <ll~t^ (jLJ lilt 4 I a a 3Lu>JI (jjSu L 4 J 3 ^4 1 ^1 ia ai-u .ll 
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<_T^ 9<LtAxLsj La 4-»-L>JI La i4aC.j_u>j 3 hi ,Jajl 3 Jail^_»JI 

> A Cjli <;UL!La djJLua iI-> a i I ^Li-JLa ^ L._i (J x.^Jl ,jl ^ lr j .~..<r- jjl_^JI - J.--»Al l 

• ^L>- ^L *L^ l alaj 4jli33ma (JLoCl <tc.j^a-3c_a 'L^Li3»3l j»Lc. 


• >>•! ^y.i~ »^1 3 j !~ ,i j a < jai! <.u. , > .^?l (jSLaj V. Ijls. 4 _ioLl a n... a 
JL>Jl iiL u^jJj . jj)-A.Vl j_i.mrt*) JjLv . 3jl_C. dajU~ 

O * ■! I '" > (J-^® ^■ ■ a ** •' j' (Jj-a Jj-a oLSjJLaj <* L ij 


_se_u £.a (J_jusl^jJI JLjl£ 


d ' .■»•*■ 


_a 4.i wi suLiJI aJub * ■ 


i^aLcta oljj.'v CjLsMjJI ( j£ (jJ-H-a (JaJJLau iL)Jl%aJt ilLiSLoa . (ajjj_a 
0 , 

> 1 j j i uni ^IxgteJ La .Sj^aa 3 jul>> 4_ji ^£, tiaJbJI * * l iC n i ^ JjC t 


int -V ( _, i.r^~i» I I ,jj<L*jj^/I cL i3 jj l jUj ■ 3j<T ^ag.ai 1 : L<\tc-» jLlLoI i(jj] < LlA 
4ajj_x_u> 4J U i ij-i-T (_^«Lut*.lj nj u-uLuia»VI ilUJ lj ^j-aLL [S 

M ,ia L> (_y-A liUj i,yju) < a i(_ ;r Jb LajS n j . ..1 -s-Sji ^ i i 3 I jLJL t LaLoJ 

• Mj 3j_uS CjLSjJLu (1jjl>o laLLj i .3a£ Ijai-ia 


CiLLv^U JLa»-a Y _ \ 

4jdj ^ulj Jlla ^LJI 1^1^ i3ii jiucsll^ JaLxJI ai^Luia vLa_LxJi^ a 3. ,.M .311 J^Lj 

o>-aJl '. a ^ "Traite de I'hornme" c_>Li£ ojLSLj.> 

(Jla. f .^fl ^> P~ l « a j i3~i , ( jj > AaJI (jj 3II t*il j i jt|, a*} iiilJj £_a^ .^ .3. r. ^_il mil 

t>aaa si a If .j 4 -3-m M-3 j_jij (jjJLajJI (jjj ^LajJl ^j-Lc. { Js 

* . J ~^ 9 (JjLjuj j^a CjI j-i 3if . (jj in.aj n_jL^C.I sLolcj (jjaSLilaKIj dJ-S^jua cLalcj 

aJ-A j j'i 1 ? . <Lt3 j_laJjl SaLc.1 jl oj j m 33 jl » al mh^I ( _ 3 JJ i~.« ... 

(jaLaMJ joJajua i_al mmS V (jJLjuajij a If, ^aLjj ^ylj j 33,ij jj LaLu (^yiaLj oLujVl 

• <—il ~^l l IjlA 1 jiu^Lij ^y31 ■ jlSajVI ^aLaiJ V joj (j^aj ■ JJ* .Ml (jr ju^axlt 

^LjJo LiSj ^LiLc. 1 (ju j i hi L l LaLumjI 4jjL 2JL1 1 33 Jas 

^ e ljlJaV .■■ 1 3 I I i" i-l 1 ^C^uuCJ 1 - J^L^I 0J—& 1^-1 

V Lut LjJ^- ^ c . ^ i/% . > oi LLuJLcj .^uL-jJl L^j oLL>^ 4 _L*il>JLI * tl 

^ ^.^LuajVl 4 JI 4 J 4alc, Uajlai- LlA ^Jloj 
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AjjLi jxc £jj JuIxj 

, 9 

I' >pJU Cr^ 4-flj-uLaJl 4jl t( jpoMbl L-djAi 

i i ^ t j ICa \U iji Li^jl >(jLs ju *i> (jj-3 

t ^ / ' Tjf «.* 

jUJLpJl JL£_x_)l liJJj JL_*_i 4-^uJ ^-bVI *1j^1 dJUb CuXjluil .4 -jJ^jI 

i { i j“i ^ f T a_*K «, 4j-iL^j^pl 4^plaJ^jLSUI .unJ l ^uLu-ul CiKJu j 

t_<_l_b 3 jJL>.j 4-^aLt.fju’Ld ^jLxu^M pLJI 3 uW j ^ 

~. t'W 


4_jjLjpb B^Lo. res extensa j-uJi B^Lo ojlSp 3-^ 

(Cj^LuajuM !^Lc 3 j t_jL(^icVl ^^yb ul uu i oIjI^j_>J! Hjj' jIjlLsLj 

4 _toLi. SjUI <s‘b 3 ~J~- ^ " 3j ^® U-* res cogitans <u- L *i S^L-aj 

^ o ->.11 lJu^XjJI OjIS-JJlI (_£.!£»■ jJI | 0 j i ml " i l l J *v I MJ .(jXjJI (_yJ! o' 1 “ 

l_^Ljja La^jj ^.t-ii»ji J ±>jjal . L$i.jL«j I £3^x-a . jl>*>»• :AxjLlilI 

U.LAII 4 _jjLi]l ,jx. ojJu.juJI ojasIjlII 0^3 •^■ /* ' » i i" o-* aA x *j !> VISjii 

^ ' • Jj$j (jlc. _pL>JI jJSI <jy* (-jLuaxVt >J£? Jjl£ 


. ^ a\c. jjJaLa Cy° A 11 -"p a j J r ' Q- J l~^ * d 4 -ajI i~i II pLuajjl Jomjj LaJaJ 

Lillj Jlij il jjVn j~ a i i . j-LajJlj ^JO-1' OJJ (JxLajJl 1 l-i a ' j^sLi- JSLuiJ gj&^ll 

£-a .I .IU'.J j . c.LjJ_lU 1 (jryljS £-A o' ( J* } ■ _’ (J^-LUll Ii-ft o' 

1.1 1 j_*^>JI <»■'» jl lLiJ_scj liLa .jj inA~i ^yJJ g-l~-a-j dailUU V-lLp »olli 
Jia (' <,Lua3 Lll^>- jaloa ^LajJl ilglal-v lZjj-«j ,jl J^staa 


LaLaJ 1 g 1 M ■ « lj >JI ij 11> ^jlJll _^a£. iLojI £^Laj 

."aJ^I ^ * ■ ■"■■ iAlx. ULu^JI jl 4 lt^j jSLa j V 1 i j m i L^pJ 1-iAj .^LajJI 0-^ 

' ■ ^ nlaJ I ^jL>- Jjlj i~ij iJA xLlO JMJU ^>1 JLTcIluLi 


Ax»!x ^yC^JI (Q-$i (jilaJ 

j ■".. . I I jji ' i Il l jJb L»Lo3 L jJLUc-a u .i iiiI q .> j 1 <i~i <Uj 

L,~r 6 ' * L?J-i-y> jj I<-Iflll IjlA .lLxSj 3 JLxdJLlll jJL AiV (4^3 jjX. (jjj^>-l-C: 
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( 3 ^- ^ j ^Lu i^_ r Lojc. jl (SLaL^j ^ ■ ■■ •^ * ^ a jL^J ^^SLcj * 2 t 

L 4 ) ^_j-ALd-aJJ 4 -ULAJI 3 5_4jji^»juaJl CjL*_>»I^JLLj j*LjJUI £yc. ^ L^ Vl 

(S^UJI <Li n..itl 4jjJajJ LkJI 3 ji 

# 5 

L}C.J - 1 J 3 -) o' ^Lajil o^aj lJu£ oJj-J V ojj- 3 ^ 4-ij_u^L3 

Lr^3-^ cy- 1 ^J>- J-‘ a ~ " 0-"^-‘- u ^ i-fll. < »*\ * 111 V ( j «i 1 f ^aLi^- 3 ,_£! (jJ-C ^L%_> (Oj 0^13 
JoLjjV j-alj oLa>;J o-JL>JI v-jLjlJI j j~ < j ^ ^^ic. oLa>>j 'j-* . JJ^iJ Li 

cj-^- 3 >JJ ■ ^i - kt - l Lj. JoLujVI I juk i_jLii L7 ic, MjJj ^IjJI ^LojJI ovj 

I j—* (4C.jJ 4- j—ujL-i a 4—! jij ^ _i ikl, a a_i L)^ ^ ' c ..~il \ l ^ ~.~i VI o\jt 

•JaLujVI 

‘ 1- X . a.t I l$J-J- xa-a ( _,JLc (jIn - (J^aLfT jC i~i 1 IjLal Qj-.a,.g,d J V JL3 cl_a-Li_ll oI 
vliJi g hruJ o^jII o-a3 4 jLoV| JjjjC. _ ^^lajdl (/jIxuJll <jX. M «>»*4 

jl j. - aJL..,i Li jjJalj gJkLixu 2 jljJL>- £j_2 . i t ,^r 'J\ jtjLc . JjVI 

Lr^l JJ-h* ^ ‘4jLaua jjl rwl l IxA (j«a j_u£ J-i-Lj o' (JaS . 4 A L a 4-C.Qiti) 

4j.i - i £ . l l ^3 (jX. ort-a^» fJlx. 3jJL^aiaJL cr xXJ V . (jJ alj^j'i?l ^llLLu,'5fl I JUk 

5>AJI J£ 3 _jL*jj 4ji ^yc-jJl I 4 J j^l\> jlS 

J^->! ur^ ■ > t .ii > J1^ ( Jrt «! ' 4 -L>jj £_a ( _, .aj.u La1 l (JiLjjJI ^y> jj-T (Jaa T u 
- (jj J J *: .. U 4 t s-i q llJll 4_1 j.d 11 0JL£J q-J Q .^> LJll ^J^-aO 1 ,i.lI i4i'~' ii . 1 a*v l t-\ l 4_LSLJu_a 
tSj\i ^ ^ *T llftS O’" 1 ^3-* 4j_aL>- ,jjj ilajjuJ Jloilj _ <U^j.LuJl jL-JLajJI 4.aiiii-Lll 

,<d 2 uua aj^aaij laS ^1 o' ‘"Consciousness Explained” qj- ai ' ^ 

4 4 r .. VJ J t ijy S^-Lu J-4 ^1 ^>. <U3 Mfjlu 4 jj^LUl 

4JSJ ‘>a " i i.i.L.a l-J-A o'j U3<-lj Qj^'lj o 41 ^^ ot-i 1 1 ")j 4-i£.LaaC>>l 

O-'JI <LJ^SJ1 jJI j $ ■j j. ■" (jJJ ^- 1 ~. -> j jLaj-C.1 <UaJa 

I ur^ J S^llxJ.1 4-aj^JaJI (j! JLoUju . I 4 J 1 <11 ... aVl J_.->~...j 

♦ a i 4* S 

(,>^3lltilail ijoJjlJ j j ■ - A" ClJJjJ ^jJLuiJ • 

MM m * 4 

1 ’ L^jLa-a 4j2ijij ,JjVI q^-i.tii.'iiTI JfcJ-'O 
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dlj.L ujj (jji j,t ulll ciLlw^ ^**1 jLuoi^l (^-** 1 ? 

jLjlIjVI t^JJI ^ c_-uLrvJi idJJj ^ j-tAll ( jJL :4-i_C. j^uulIII ^ 4-jlC.jJI 

, I Jj /> ,,. 1 4 d Ac .1 A" fl J^ail 0 JlA .^J{ * < 1 1 €• ! d*lV »Vt^ 

^.. 1 ..i-w Vt Ijut JL>-^_i V .Cul U 1 d i l^> <cLUjl£ <jui_tJ ^jVl c^-j-u (2>SJ . 

(w) -iW 

j_aVl o^ »4_yo^jJl aLp-Jl ( _ y 3 <Lul jjt p.C.1 lul l 4j^f> jl, u C.^M (_y3 I i* ir> j I jlj 
(jj - J m A j p <•■ ! t lj LjJjSLJl (ji ^LiilLiul i_|^2 LJiL-Li~i, < ,«lj 1, j 3 j a > • >LJj i - .i A . Lil ) 

^-Q ^llLl 0\_>. ^ T ~ V . ^ -*i 11 ill ^if . LiU-u jJLl . 4.1 ■) 1 .'■ 11 ol^JoLiil 

J$j ^yJLuJLaJI ^LajJI £4 q .iXj Laj 4j$ 3 C j-m-J « ( _ ;r 3^_*J.I o - 4 ^ i I I jqJLc. 

OU>. 4 jlj^-i ( J■ <a~ 4 I (j A ■ ■■' 3 II g^JJLI .ja-u/La. <—ijJ-i„L> 4 - aLx fljJ I 4 j L u*. 1 I 

^ ' I I d“i a j 11 3 )j Lli l ( Ju ■•-" " . I j '»** 2j-±l£ CjLjLa-l 4jjJ pj-Sb *». 5 i4- l , »,.< » l f j-loj 
jjx. «La-uo (j**' 3 a» J/VI (j«-> a- <uJI ol^- j_> j1. l~i c. 1 i—iL lS LJl Ij_& La L i < i i 

(' A ) . 1 Aj J . ■■ A" J^jj ^yXXajlj SLpjl 
LaL«j 3 .u-l> jrjjl^a < _ 7 cjJI <_> I L)"j 

pjl n ->. j-»J j j k till 3 JU-La- 4.j.A.lf. (jrtjljji ^yJj q. ^ i » -J' Lcj 

J^ajJI 4aaL>. jji ^ ‘(1)^ L?>=*“' C^jLy»3 

o' "The Emperor's New Mind" j^Lt^jLA^U juju>JI JUI" 

. La j ? c o^ UU ^ U ~ U .j _ q < _. i>i [jjJJ 4-ujiJLjJI o 3-3JI j a ■■■ 3 ~ yilaj ■ ■■* ^ 4 -jJL>JI 

j •.. 3 ~.. „ quantum gravity ^aSDI 4 jj!iL>. (jx. juu ^oJ 4 j_^tb oL* jjj^? 

pjjL^J j»J_Li o' ( J—jJc J L qq J CjLlLjJLJ ^yjLo^O^I ( _y_£.jjl ^. J). 3.J Aj5> 

Uj^jjl 4jt_abv ^ L‘ A jj ■• A ilijI^ILu QjJLjeTiJI L ~‘‘‘ ^ £_a daLoj^Li . (Tlll'illg 
4j _!.<.« CjLl.j j^-i i4 3 j4.A H <-4. o LjVl o' )>JO^*^ *TUCSOI1 ^w-*j y-1 ^^3 

CjVLaJI 4 jjjj* 3 (_y3 ^ ...->- ' JojjjJ ^ L)^L>- (_y3 J-a-^J Lojlj Xuuao 

( T w/nill b!iLaJI o>J CjLc. o-i 1 ^ 4iajlo3d.l 4 jjoSJI 

cLoJlc. i_JjJ (jLS o! “b' O'* vJLaj Loj 4 at «~> a 4j^_ 3 S^JiLLa jyjJu LaJbj 

iqji^ j ^laJS LI Lj L^JUjaj o^Loj o^ u!j ‘ i-o—il »»> o^oj ojLiaJ (Ja-ljas oLjjualjjJI 
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^ 4 j <1^, 1 1 4 ^jjl>JI _j 2. ‘ “ d . £ 4 -aJSLll ^Ijlu l^ui ^ 2 jj 

i<A^_La Luaui. <Llo£JI 4_li jL>JIj (j-a JSJ . IjLQ. <LaJaJLa jl jja £yi 4 ',_,« a 

(.ylc JJj • Lj-llj i«f . jJUj (Jj^.^/1 {jki t ii La 4 ^lujL>> (jl ^LluuiI 

dJ-A (jJ i^La jJI jjii (LiJLju ^jJI 4_?=_ij3ljjl 4.j aOI 4 ^ il ‘C j 1 1 <-il ^^"I ~. I I 

. 3j5LdJI 

LlojJ U *v . (_yi Ljjjjjl 4_*_aL>- ( ). j^JLl nil . > _l rtjj i Aj .,. I , A II ^jl3 

» > 

(_ y 3 j* J. jr" <Mj J LuLj^a (jJjJL) 4j>»J I j _i‘a tllLajJjuiiJ 4jj Ju 2 ■ ,l~LJ A I d I>. j jr 

i£>i5 .^jLsJI ,jji 4-JI JjjuajJI (jSLaj V jl ^j-ftUa 

l_y*d (jl (j£-4J .(jLuJ^I £LaJ (_^Jt Cil." i iij^pJI jjja lOLajJLaJll <L>JLtJL jL^>- (^1 (jl 
( j-'»». a (J j j-lC. (j^J (jl Jl a~i-u b j^iLcij i_3 1 jJlC.1 ^lC.j) (jjlju (_, i t <i ) JjsVl 

3 j-tJx-i CjLaj I t U (j T i. a Jj l Sj.^jv^/1 JS ^cLa dij^J 1 a ij I . ( <~i\~ , n^aj3 (jjSo (ji 

iLJb- ■ I j air . jjJ.1 nil <LyJo^j jLll v I (jSLaj t dj.^ i_9jjC.i j? .4_£,I^jj 1.Lja-a d^x.1 
■jjjajJI J ; r ^ dj-Loa L&jl i ~i r,Id d~ij. > ~>«ll j m 'iLjJI gjua Jj_l 3 (j£_«j 

fL^iJ (jLujj^-uo oLajJLnJ.1 dj^Jajj oVLCb-VI 4.ill ^Luaj 4-i^ln'i ,ji Cjjjj LaJj 

<Lu^ 4_uj JaLiZujjl l..j*.j iVjjiLa jjJLLuu <t4Juaj (_$ Ul jLLVl (jLS I jl (_^i>* .^jtjJI 

<g 

(JjLLa (Jjl^JI tfjljjJll (Jjj- 3 (j^a .4 u>JL»J.I L-uJLuii ,jja 4 i j«. <a £j jjl Jgiiij 
3_^1 j) Ig fljljij ji 3^1 jjl 4_yi5_) 3jji»Jl cljj ‘ U <~\ J j JjS jjl Si 111 .j... I... II 
jl 4 j ‘v j ~1 ~ i ill i4_>.j, > "i a j iC ji 1 i-aj-A 4_>.j.lli..a i4^^1i.<Tu-d J—±C- ji 4^i^JLui^a 

^ '(j^! i4jSLuaLljJ 

(J 'C <~ i , 1 3juJ_>- (jrulj^ ( _ r C^JI j j i ii n~ i (jl (Jl a7/,">• I .JuiL.L~i-.jii V La i j j 

.3jJLo>JI dj^J 4 . 7 r-La 4 ^vL>- LJLv (_£jl V i.iLmi 

1Sj1.ii ■. ■ I I 

jl J •» II j Ini 11 4,j ilf> al |»JlC 4-Sj^jv ■>«H _jl iln li i II (J^lLlTlII 

ja JjLd J . 1 r illuu^I <4_llj ^ jjluAJ . 1 jd 4 jJ . * ■ a ^ • 11 

( _ ;r j Laj) joJLjJI J a.r. 4_3jjJo 4jJj_*j» i4jjlx>. 4 j m -u.II 4_j£jjJI ."iV r 1 3".1l 
fJUJlj-d , J_uu_>jl .*<1 J *^-lj a fjji 5jl j < | 4_3 j_jlJII dJLJb > n-~i.i ii ~)J .(dJL.nTw lILI j 
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CilisLuijVI ji i_jU~.^! J-Sajjl iitJL*Jt {y>3 ^ u - . 1 ^ * 11 

( n ) .jx.LH! jJjj La >a> 41xxa 31u ^ o-o^lU o^LM >-s><-^ -o^i^ 

SaLc Jj.l.se.j (iJljj'if! jjt <_*!iL».^) J^ U oj i l-i i ~ o. i L 1 1 ^ijJt j' > i L o- i . ! - . 1 

olS lj! .^]lj->>U u .y^jJ\ .. 1 , „ M 1 p j i A>i ^ j * i^ll ^ i lVt .i it t V i J-*-3 t3W^“ 

■ *M<^ ^LojJI JaLiij oi 4 J 3 AA -4 djj^uaj <\jla pLc-L*Jl jSLj ciJLlA 

n 

{jA 4 JLJL>JI 0 JL 4 J ^Jb^-JuaVl 'O* (J^ic djJ-UJ 

4 ^ 1 >JI Ll _^_13 *.ll c ki ~* 1 n 4 

a! U\ l l ^.cLcuJll £^0 (JIjLj^J 4jLUlA i<LLjJ < 1 i fl V\ * 4 £)l . ■ V J . 1 M > 

CjLuoxU ^Laji! jjiLJ.1 4 jj nil o' (ji Jlal; ,/^T Jb - 4 4j»j ^ l <£j->Jl f^S Jjiuljj 
(jJ-uui . jjJI Cy> Sj^La CjLuxaj Ji-9 tS U i... ; ol£jJW Jliaj 5 -l, uu , 1i-» 1 1 * -a j t 4_y>^ 

jj - j .~.C , 1 ,V. a a j AC a 11 5 1 JJ *" " 4 j 1 ..-> t II S^^>.Vl (_y^ j- a - L .i i U > *•<•»■ i. l l 

*ljj^ <t? S^>Jl jL$_>JI ^laVi 1 ill Lji*. SjjlLII jlIAJ Lr a^j L*j j^u-u 

.jJUJL, p 1 -w 11 ^ * \^jla JS ^ ^ ^3 j j 1 (->4 oLjj 

* ^ * 

^ ■■■■> ■11 4 ^jji IJL 4 (jjju "i/ i £ -i 1- 1 1 Lj Ljj^ala (^uJ J*-aJI j' g" ‘" ‘■ “ ll 

>^j^l ..ill ,jSLJ S4_*^« L^jl .(^jJI J j?> m i ~ i 1 4 a C^-uu- J <^JI n-SljJaVlj lT- '-j» I l_g 

, LJj$Jl Ju^jjnJ LoLuj Ljj^ua (jjJ 


<L*u * a AjL^^j^jLi 3j^>? ^ (j-LJij 4 ji^> L>. 

^^jLuaS. <jj» (jlulj ^>11 o' (jr^ V ^- 11 1 j-* cr^ ^i - 4 -*- 11 

lJT £. 3 JJ ^jUU (j^/L-u'VI (O^Ja 1 . < I ln~ x j o' ^->->1' J-if- o - 4 ^ ^Lo_lU 4.J.J ^ 

11 >. fiL Jj" a i"iK 1 .~*.. Ja^. d 1 ii 1^ l I aac-. Ijj aii11^A . l l a .i d 4 L>j 

CjLb^LljI Cjl jjifb (j- 4 o' 1 J~JJ JS-3IJ (jaluj ■ 4x^ ^ i~ i o 4 j > i A-> c. Lj^LL o- 4 j . 1 - . 1 ^ aax. 
. 4 _JJtl jjl 1 J~. U a.'. i o^J 4 jo-jJI Cj>Lc.I 3.1.11 Lv 4 pi »~‘" o^Lc 4 j j .i A-it I I Lj}L>JI 
CjLajixJ.1 iya 3JU^3 JI^.JuLj 3.1.3> a vJliljLjS Ljjla 4j_5oji!l 4 .j . t i< -> »U LjM^vJI 

4 _uj)d>. oli^U .synapses kiLLili .l^Lu oLL>L3jVI .SjaL^JI^ SajljJI 

ft 

,- t lj.^ J .L .H -Zj r.< 4_ilaj qimjI. 3 .^ jjlC. 1 j"l jal ipj l^ 3 _^ Ja _*3 CjbLuLaeJ 
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i> aJ ^ u3 - :v ' 3 - ~ iJ «Ldx, U " <1 t j^ji J~.<j 4 JLlLu» 

. «Gjjaj t _ r n^i'>11 jlgjjJI 


O^ i. 3 U « . l a ^ CuJjjl 3jiaLla j_a Jj3juj JjLij (SjJLaj ^SLaj 

tjr^ - A « ^ J ^ ^ 4jljjJ! 3Jj, 4mlM t l UjLjJVIj ^ 'j 1 ' d_g j. i 1 1 

C^l U2 ~ - ^ "d ^ ^I ^ j~a 3 ,U x ^ j 4-C JuLua ^.h '. -s. ^1 ... * j| ^ 1 " > 1 j .... A ~ 

(j3 -^?- t - > ' oj-iUa 3 \ nihilistic SjJLII ,j>>«■ ij _4 <_J u~. 5^~ . . 1 ^ 

^ ^ ^>?dj.sjj-ij, odjjl o^ 3 la£ icLjjjAll 


JjitJ O^ ,^?-*-h (jr* < “ l 3 5 - ^ j_yi ojxxLjJI L^jxlj j_y3JI 4_ud_ujVt 3 i j « . ^\t l 
^ r ^oj-^W fuJ$ jjjSj .Laj .AjjjjUI oLujjxJ! ^ 3Lu>bJLI 3^U.t l 3 j.g.j.^A .11 
i ly* J^ 3 - 3 ' ‘oi>-^-*-^ oo- 3 -h ^Ljl -ju ^ iilj^jt (ole. ^ j_LL>d)N jI jjJi j^-i 
The Mecha- jaiU aSIjj 3u»r <uL&J \ \ U f Lc. 3 ^ 1 ^ ^ . I jus, ^ \ 3J _^ 
lM- 3-jL>J' ‘uWj^ 4 c ^~ a> o-^J 3 i-3aJLj ^a .nism of Mendelian Heredity" 

^ ^ :4jSjLiL«j ijj^j SjJiLx. 


^A-^) i^-il-4 ^pll_4_uLj Ld 4 j ~>J I feLuuVl l^-> , U 

uLaj-uo. o* J3 "’ o^-* 3 ^ o^-l ^ ^3lj_L5t (jrvjLojj-S-j 3_,g,L>- 
l£>2JI all' l l £uajj .5.1 5» a ,j>Su U$a i^jud 3jLa 3ji ji (jruLoj^SJI 
oLuxajgv a .j .^~> . Lu LLl> . j! LiLUl jx. (jJI ucui ■"■ i_ucj ^yjjl 

,Lj ^33 <1 ^ ■ >! , » ,) (J^a bsijjjju (jSLaj "if ^l jnjLajjiJI 

2LpJI O- f^ - s V <rt> (J£ (jl 3 jjUI L»"u j jlnj j^SLo luS^^jLa jL.3S.Ij 
• LcLij ji$Vl 3 jjHI <x.jJjl {ja Ijjlc. i_^>- jjlutuj 

j L^~ . r .VI 1 < »_i . g) j 1 jl .CfcSjJI tiUj (_y^ Aij-u joJ Lo 

dais 3 .jLy- 'u a (Cj1_jsj_«juijj^JI ^1) o' ‘3 u>-LLU Luxjjj_tiLdI 

3jjjSJI -UlIjSJI ^ja Ljjjj 3ujl i n" a CjLy^ (j_a 3jjSLa 1 £ ,jC t . t X ,-1 ~, , ,. t 
aLad-C. (JI2 ^ ^3 jIjjJI jlj-u.i jJl. ' .l J CLlI J_Uj_dSLiL) ^U-Llt J.ul ,n~JI (j'_5 
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(jjS 4 1 A.'l a i~i l I jX jj j d I~il 1 _i~ij J I ^ i 11 0 JlA 3_)Jl 3 (jl_Jo jjjO CjLl_i_>JI 

4^>JLjJ) ' J' cj ljj jjJ 4 I A .'ll' 4 ^ tl jLxi (^4 Luajt I j 1 i . Cj Lo j) 11 11 

* vir . > >■ i j . j* U-, U i. ~1 1j i... jj->o uIsI^LlLo - Id .I >VI <3^ 

■ jjjiLuai ^ jdl c.'Um.iJI <_j3 -LLaa-Vl aJ-4> 

t t . 

i~i*vt r I A~i £j£. (JTuoj 4j idsla- jd I I (jjiLus'i/l 3 I o^°_P"^ ‘i_Jj-i-1 3 j-A 

(3^1 LoLoJ jjX-jJI ,jj3l_JJ joij ‘' c -3 4j_jjuslxJ I Lj 3L>JI <lr}-J 4_uaL>- 

.(3ulj-ill eJJb 4 o^4 jl ^^jJI £-3jj (j-o (>“J teljJjiJI 


4-jJLjj-j-ol 4_JUajvlj-i (jIujULa T - \ 

.dr jili i CjLuu^Luo ^ 4 ■ U.J y. 1 1 (j a_5 4_ULjuaJI 4 1 *1 1 . 1 VI 3 JLA ^3 LftJlOJ clsJLa-V 

■~il > •'s'j 311 ojLjh £-LL>J Lojj . I jl 4>- 5(J j .uaLA ~i i La>^_ s^_uj CjLj.. <>» 

jjSj ( rV ),^J(J juSLo jLji . Juu 1 ,o j 4 (jixbjJj Lojjj ijojiij (^1 4~1 4 JJLI 4 j 1 a ni l 

■ <_ijLas~.ll ,_y3 JjJljhII ,JLa-&VI l-i-y* cLia-Vl joJLc. (jJI Jj->o ^yjLjjxa 

I jufc (j^Ut . 1 ^ a ^ ‘4 4_jjlSLal 43 jjuL 3jjbL>-j 4jjj_^2!i 4 n y L I (iLuiiVI u-uajt 

. j-Ujdb iilsLJLI jISjsVI (JL. ^ tjull 

cr L 4Ui u-aj^aj 

<3? (TA) J^ i_3^uolxaJI (_£jJ • u-*j (3^ *^HJU LtC. 3j£3s Lujusj Jj3 (J5s (_f-lJ 

(^3 Ij uj > jy vi~-11 jt jl i(j^sl <, « ■ •> » VI ^1 c 3j.x3 oVU (34 03 ^ 1 - 

(_y3 ■ U^ ■.. 1 ^~.-v . j j 11 J!jJa j.,o~ «h~ij j»3La-l 3^J 3-4 it^.ij~< im 1 ( 3 u>- ^ LjjuaJ I 

(jl tlLua ' U !3j ( V ') . Lo JCiuJ (^^->-1 3^4 (»Lij jl ClJ-OJ ji 4-) j 1 1 C. 

^l£Lju j» 4^I « -!U"n ,^u dill « family ui^Luilj t“< >> > 1 nl^ &\j-i La (Ju^J 

4jJuj^j ^jx |^jJI .^yfl^Li V 4 i^! I ^L p j^l JLS!-u/i ^ 

»(jl CjLo^UJLLi ■ Utl ^ ills'll 

9 

• I JljJJ ^ ^ J Lcj 1 J 4 _j 1_5 JJ.L*? JL>» t _ jr J) CltSJIl L . 2 l 1 1 JsJb I' ^Q_Cj 

oL^lk-^Jll ^jjO JL3^-AJ 4JlX. juJ-ULaJi^ ^juLlaJI tj 3 . l 0 . A J Jl 

LdJjJLtJI jjSL) (jl 1 i(Jj-h^l JSLuJ 4i$.j>j.ll . 4 J m iLlu^ I 4 j i \S\ % I I 
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I j-A I.AJ I j] . L*-d jl IjJjLAMd jl M 1 ■>» ■» j la 

J , / 

(J-^ ^jjlJjJI (J 1 a* i >U 4 mjLj SjLa>j jA ijjk .(jrtAslI i_3j-*j (jl JjL> < LL^Ij_a 

r ~ t 

LjA» (jrt^JI j-LLu ,Ja ^4 -*P« i'lj 4jjj jjH CjLLl>JI {jC. I jLa Sljjvlj Lajjjl (jAj»JI 
(-iuj-*-i (Jj <i . » - U (jj» (_)-ujJI ^ (jA I iLo (jAs n "»■ {yi MjualLs 

ijlediting jl jlc^M JS juu mRNA ^ (L^dlj d -» • ••*■ 4 jL> (js_»JI 
jj£. t Uj.nj (_aj^*j ^i (jjSLi (jl oLLj^JI (jA ^ASLil (2 j"S? 1 .splicing 

^ (Jjj» »(^r‘-“ <-“>*3 (jja (jjSj liU .<_al_9 

<t 

• ** * 

( jl <* ■ ■ 4 j *»• g i a CjLojjjlj ujLxC j.u^ (^a-Lc. JLdJ Laj * f t LjJcjjLj 

0rj-jl>2JI Volta l_U^_3j Ampere j j ■ Ohm ^j| iJLUll Jj ; •■• 
Thompson (jj■ «■ aL> i_dl_ui_i^l Jjj 6 ^ " j' " Jj*' *~i d ^ aj »> ai i 

JjLoJI u L a. « . l l L-jj^ «~l! l u j j"ti t _ =r JL=«-JI oajJI . >A*\Y "0 jU 

. 4juj JiilJji ,ji ,jSLaJ (JJLa ^yjl ^ji 


^ M l l it ( J.UJ.t 

!j ^> . » . >.j ^r i.. a . ‘i .. *i - oLuJlUl <Cju»L>.j _ oLjljjjJI jji ^a>.i (jl (Jj-juaJLI ,jja 
1 >U>J La (J'v Ml ^ ^ a rnJJ <Sj~* ‘^* " ^ ft Q“^3 ( _ 7 -C.jJI (j-»» * 1 .^ 

(jl (_pa_pi3lj -(jJ-liJI 4ju3aj jJoLb i JLj^ 3 (_yui mt.1 JSJ <j-jJaJL . jaJL»JL) 

1 L a .*. I si r- N1 (jl . 4 J~ l's oVL>- l^JjJ i^xLuMI i~il ~iIj j -^11 />. 1 j 1 

CjLlj_pJI (js_j oL^jI iii II 4-)jlj a*t i nl (j C. (J£ (jIo^LlTlj j 

.a.j.UII *Loi LJS .^ulxJIj 

IlAjjJojj IgjL* (JjLoIuj iLJLlII 3 q >-.• JI 4JL>. ^3 4jba>L>* IjUb 

jaVI ^LL*j) 4x.LaJ 4_i_uj (jLuiJ^M liijlui ^ja sZ«^V JSLLj L^jC.LaJ 4 

j^LaJ g j m i ,j^a SjiaLla 4 * In^j JjA ^LaJ < a. i (j^a Tjo^a I (jsj j j j ^ ~ 11 j _■ ^ (^Jl 
CliLL a- ~i i m V I Jojj ( _ r Ll 4 li.Ij 4^uljjJ 4_aJ^Ja (JjloaI , I o7i,» 5 .^(jLuiJ^/l 

(jlA ijl j~if .^?l ( _ t 3 (JjLqmJI IJLA 1 i a i/ij I jjj . L^Sj lint 4jjjdl Jjj-iii a j. . ^. « 11 
_ 4 jii1 4ajl_uij] 4_a_j^_Lj - j in,i II ^jc (jA CjLcoaj^JI ^ I c. d . ■ ..I i a s-jjLso 

.(_yCjJI (jA 4jjxuJLl CjUTSM s 41 Aiij&y (_J_j5 j-i'/sa 
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SjJlULi oLSISJI JS oc. JS-ij j-IJ' 1 ‘t^W 

J< .*:,I SjuLlII | <uaLU I jJyuaj (>a L>“- * l ? ^' < Un jn 4*111 ^ji-9-i 

a;....;^ ,5 ^jLlUI <*LI^2^-ujJlj .4 jL£JI ^ <-iUl .L&jAij 

(jja 1 *■ *1 a ' . ^-. i tljljJLS j3j *" oljl S . : . j lj 5_la_ji_it iA^oLxJI 

(ji_i jl_iZLc.l jjJI 2 j ■ ^ " 11 2Lj_>JI 4->-j) * X 4-HJI 4_lJj1 lIij) -CjLjl>^>JI 

■ U2'a (jSUj (ftj (>9J <5JJ (^>11 (IfcLP'-lj cLolcj <Lkii>La]l 

< JjJLxa JSLiLj .ik-ye-us ljuk oi^ L»-*^ -(M- mflj l 0 l JJ-JJ 

( _ t j u3j_x> (j^o 4jjVl JS .( j-4AkI L?J^ Lr^- 1 ' cr^ Lj«-£) (jil j-H (jX.J-5' 

^ i i ■.. > V 1 i ‘I jl.,. I I j - j j to * II i"tl ^ jUa-ui il 

0 

(^). 1^31 jjuai^ i^ll juhl f^i aj ^ juh i ^ y'^~ cj L u. .uI 1 ^jI UUj 

^ c^iLjl^-_>.>JI JS id j ~ ‘ZJj ■*->■ (jyi\ iLjJL»- (>« 

-jjjlSJJ u ‘ ■ *-»« I I jt$j>JI . V2*31.1 La JL>- ^jjJj JaujjJ LyC.jJI (1)' 

SjjLa roundworms SjjjlU 3jjjJI i^LUl ajLoj squids jLy*JI 

£yj La ^j3Luwiu ^"i a~<-~) Luj • .lu .l J->- (_jJ) 3.t. 2 .»-a oLS j' 1 11 .* (* ' i ** I I (jr^ - 

•l£H3 jJJI v-jjjoj t^lVb Liaji j .t i»~) Lcjj 


9 ■_ y .O.lf. i_i^.ImiL Aj^UL* (jSL-> t-d-£ 

...SM JSLULj tJLij (ji Jj-olsVI tojuL. VLS_^«i a^-Lj 

(jrp- JflVl (^ic O"'L)-J4 2 j_)AC ClIj-j^A 

^LajJI ^ j ■ ■■'» £yi ^Jhi£ Jjj ^ 1A-A l^uSLaJLjj .L>uij CjLLIS **^j1 

£ya (^Lj cbS li) 3 La»JI <i3>II iyuki ^3 J jl^~ < l 

(iili likjjLJ Vj ijojUI «UuL>. j.33~> jlSj 

( i0 ) . juL>JI yu: US' ^ .11 c^JII .t3AJI cd j-«jj ^ . l_^xiS 

£jSwqj 4 _jl i < ^ i jj j3 * % J) *** r ■ /* 11 1 ( LxjLj 

<J Ajl^j V JJlC. ^ I jub (jisajjJ ,_y(ljJ>JI tjr* > »< n.d l ^Aa- 

.Ij.uSm 4 ^L motion-induced blindness: ii^lU .j»La>jVl ^y» 


£}C. tltojl 
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LaUj 3jjb fJu ^1 jJU£. JSL j.j ^-rtiil dBjjJI 

SJi->J -Ujj .(j^jdl lt* <jLSb ^ t_ylc j^a. J 1 ,3U£Lu, l g ;< 1 

U “ ^ ^d <ji : J-&j-a - » -4 m i 4 ) o r>! a (' V \ L^K AjMjJI ^" ~> - ji (jlijl ji 3 U l ... .. 

4_u_u j^B e-\ j.iurt I I £iJi j'j.a " . m l |*£.j i.Aj mi U *1jbjuaJt ^JbJl fjjdl 

<j m- >JI a_l_iJ> 1 a mi . ^3 i l l ^fmJl (jjj 3 AUI ^ 35^>. '« t ■ <a£xAJI 

5 3ii^- . SjjJI SjIjVI j i ^jJI i>c."j ,' juju jr ^ L»Loj oj_jaj 

U^“ t i<d» , j -IB \jj i■ •i i J1 ^ j .i in» I I (jjiLuVl J^ (jUs ■ 4 3 . ,. \ l .i 11 ^ I c 

.^ 3 -JI cbs-Vl ^ (>a t^jVl j»b^l .j-buJI Js> yX.jl! ^bj-bJI ^b-Vl 
(^3J3 4- la-j-u-j .phages j-LUl 3Jiljj ^Lc. ^ic. j£j 

1^- 3.La » (_ 3r JI i— »L-4 j1aX I ^LaJI b-) j^ ~ -c *i (j—jJI 4-bj-UJI jjl t~i. 1 3~ c I Lcjj • I j j ~X . I I 
viL,l jLild .aLlj^3JUJI .(jLubVI ^ I 4 J 3±^> V 

U» jJ£i\ I^jjlJ Aplysia Ljibi 4 J>JI 4 _ !> = t JI Jub^I ^b 

SjjIb L 4 - 1 I C li.i ~ } Sj^ljJ 4-i.u. i .ujJU 4 _i_jJl>JI^ IbgjJjl i^i Ij . .. VI LU 

.(Kandel,200l) ^ 

j»L&jVl^ ^aljJaJI ,jjj j-C&Lj (jy juua*JI ^yas eB i4_nt-ii jiiSVlj) - j j -% -Vl 

tljj 4_>.j-lJ till<—iLuacI ^aic. .4_ulj j->JI 4 SLL 0 JLI ,J£ ( _ y B 3 .. .^.» I I 

4jjJ>^ 1]I CsljJL*.Vl 4a^jj tyB L$3 jIjl>. OljJj J>o-*-o J*C , 11,1 3jl3a-« 3 j .I .., -W . 


.CjIjLuJI t^aoidjj 


VJ. ' k -I^>uajJI jl ^yic jSj I tjdj 

L*jl j~ e b tytj-h (j» JLSLiVl tfjL* . Ijji 3_»_*l_>. jjb t_il_tax.i 

(jLxxj S ^extended . t*> < l i Oy^j L^-bj .core 

- CjljJL) 1 n il nu - v l J- b J.1 (_yj£_jJI >..IU~JU . (j^fl j Lib" _> I ^yfi-^JI 

.^BjlU (JxflluiXlj tyxbUlj - (jC-jJI Ol jJJ tyJL>.jJLl 


4 _i_LII jlj 4 -a.jS/l e-l_A .LJLj. Je • II ^ •* nl j j « j < 

■* a 4 a J ‘ “ ‘ ' I (ft.mb*. J < .11 I 4-< ^ a C I I.n ij L^jl IlLB (jjj-j Vj .O^b-aiVI^ 

JLlbVl ji .aphasics 3 _j_ 4>LSLJI 5 ... j-^t u . 1 ,^n 
.oljjb . I in - J ljj_3_a (jjjJI ,^>>-11 
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uljp mij - IplLljj (ji (j£-aa Jlj^-^11 ( " ^ *" a ‘5 j l C. j j/\ Cjl a a ui ." ■ ■■ « 

(jJa j j~i Ci 4_PJ *<Gl j ^ j j II <-3^jJI pa ( j hi -> > 1 1 (_y£.jJI £-a - C ua. 1' Lr c. 3 JI 

. -f\ flj |^) l ^ A dt j^ml 1 jj~ ■ ..1^ N ijS-QJ if OljJLdJI dJLA j| <1 * f J 4 J 1 .1 y j^i . 1 1 Ljl 

. I ■« ■ -- 5 l j‘. ,.,1 1 2Ljjj-ajJI L}L>JI P) J^uajJI Jjtsej Lax i<ulaxll 

l* l* 

.3japl ,^jVl ppl 4op Lllijeja J£ uW < 'P 3 P lSjL* 3»J (_>“--iij3 

4uJi ^ t C~ ..." (jtJI i<—uuaJtJL (jjtL m . 'a .yi i(_p3 p3 4-p.jJL j j f a <u l l *plj-H (_y£.jJI 
4-u,L>J cr -t..^i.«-ll (^uL-uVl jap Jtf-uuj (<u paj - iSjjuiiua oLJl j-Caj LaJja iSpjLa 

j. > <• 

p_j i .H 1 La . ' al n* <JlSLijlj 4 _uuopJI aJJt I(pl Li |“| i.ul j jlo i a pa . Lxa>- I j a 
. l ^-«— 1 1 ■ iU 1 jK 3 ‘•i M-.n pj ,LaLaj I A1~.C a L& I pjr-a j_Ljj < !4jejljj I g hi a j CjpjO 
(jjuaxjiLs-Vl <ji jtvpl paJa ipupaJI aLajjVI J-aC 4-lpJo jLjcVI P 1 i» <3> j I 

• 3JjLax 3 , ■ ,,-*c. jj Ijjj iljtjLvij £jJl>3 (j3it n Lj.i 3 > t .i 4jajjpl 4jjl jJI 

^ Lj ■-I I l^LjJjVIj ( o_PJI a . ..I -w JlLa i J-a-*U 3 jj ,s> .11 jjlG. Jo j In V H LuajI jail 
Ijlj . J-a-aJJ p 3 4 _uJjJl]l 4 Igm I 4 I» p (pJLua-i- L&J ojl£ I jl 4 uloLs- n-fljlaLJ 

3j.Hun.all L)^L>J1 (P gaj.Lm JoLi-Jlj pCpI Jc»JJ p 4pp JpC^I P Lixpj 

-(jl j\a I I CjLflpuaj (jic. 3 ■ . ,. l i a ujjLjCj ppll J-a^M 1 i.Uo.'.J 1 l.g ;j") pj 3jJpJI 

■ jlj n" ■ .1 I 3p jljpi pjl .4-ui-jj-oJI Lo-ppuJI Cllj.ll (_P J-S| jj.1 jjJojJI <1 I .I j 
pbj 1 1J . .Xf (jSLu 3 JLl9.1j 3_uujjJua 4 U \ pajlpjl 4jLa^l J_a a' a l«ll 

. i~i l ■ "j 'j 11 pa LJlo- (Jjq-'i 1 uaa «,pii 

i~il j 1 -v - .^ ■■■ j Ul 1 »-ll ^aoj i ~ II .pcpl lj^L>- > ujLISJI lj_4 ( jto « j "5/ 

.^JJ iJuaLjJI (P (jlj ■ -VI lA^uj-LjJl i 4-JL>JI i ^ ^ 1 »i ~> i 1 1 pc JLuaJJVI 

piuajJI (Jj I^-IJ II I . « i^luj pS-3 i(jLa«-iyi ^xiop 4. i'l l 4 CjVL>J CjLuIjJ ' j K 
p 31aLuu 4jpiu (jJ-C ■ 1J ■ .!_> lo LLLa jp jaJpi (j^-aj Ja) I 4 J ^juu-upl j i-o x .l l 

( ). pklpall aJLA 3jl j ill j ■ ■■ 3* (jl ^ r.j 11 

(p:pj a . . ■ u»«1 1 LjUoLjj^I 1 - \ 

neuronal ^^cpJ a j ■ .^ «ti oLIoipi^Vi i_aL. i u. P I ^pc ( jauup Li | nmai 
^ jLaJ p-s- ‘- ,1 a j 1 « t i Cr xi cuji .correlates of consciousness (NCC) 
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(JyA L. J m i C jl 5_jl_iJI .( jr CjJJ 4.J I jUOJlJI oUoLlJjVI 

y ^ £ 

•P-' 1 cln-*-« ‘-iijjJ, L*-* cjLJ^Ij cdIj^-VI 

^ ^.£-LajJI jij_2_a 4_ j - j -.ua*JI Lj5<LicJJ £ya>-LlJU tlsLiiJjl CjLlaLOjV! olxjt, J ^ .^.~ 

iCjL Ji j ' 4 1 1,1 Lm g^-i-lU JaLiOjLi Lyicl i^yJLUl Junrll ^Js, Jj I I ; LofT 

4-j-j^a^JI LMiJ! LijJ.uaj ,4 _JLj (jJLa ^ _ * , 0 Sj_l cjjj j r„e'. ^1 I ^", „ ,g 
<J* rt ^ 4j.g •> - tj\ 4_^-jjj_l,l spikes cjLS^JLII hj^jsi 4 _>JL *_<3 -j l ~~...~ 

4_ti S t\ 4. _ i i ii LUI LjMJJI 4- j - j .xj .^Lsjdl L^L>J i_ , 1 "I • " Vl ^liill 1 ^j i ~<r - 1 i 

jkl^icltul Jla 431 Is edjjJJ Jjlku (j\ <4j| j ^^AJI LgiaLSu jj£j Jju £_piej 

O? <CjL*_<Lu3 Jjj3 Cj_i£| -jcjljjjJI jf CjIj_i^>V! jl 4 j.j I U I I jj_uaJI 

• qjKJI clSjluu (^yic. 3jjjjJaJLi Vj i(> ufjJI ^ La JUlau ^>11 

jl t * i .- 3 1 t^yA CjLlLu 

£_Lj ‘4Jj' J - a - (Ji-lj _ j^jvjlJsJI joJUJI 



percept 


Inside the brain 


Outside world 


>i^at ^hHua*JI oLULujVI : <L-ujx*JI CiliaLjjtfl 1.1 J < -n. ; i _ 

■ LtJ-*-* 3 1 —Sj-tl ^LaJJI 4_eo^^Jl LM3JI cLLal^JLa (JjlS ^ 1 ~ a 
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tJSLSJI Js, £^ya yA Lea 4 AJ _p 5 l 4 a^ua*JI lUUaLujiM fi^Ls 

J JoLajjVt l 5 afc -Lj ^pjl cjLjLujJli '-ajj-bJt JLa-a o' v^ii 

,♦ / * 

?Jaij a^ilj -kVa 4 jJLuL>- 4aMjlJI ,jj5j Ja .(JjyejJI dJjjIlj 4 ii .< ;- L» J I oljJ-21 
.oUt3^>JI ^ Sjjs-Ij 4aM*JI Ja S3_c.3jlU d-uJojlt cjVLsJI ji ,>a bla 

.. a LAJI SjlLlII jya^M 0AA JjUjj 

<»t Ijl ^;~. i iSj^JaJI 0A4-1 (_yiyU 4ji»i»H oUoLjjVt j»taitli-J 
* t].^ j Ul ^j >j^.j >* . 4 _i_fcl (^^A oLLLyjVI 0 J-A ^j A ) (jl -AJ^La * IjA>- 

0) jljV : Ijla ^c, j.Mt~U ^JL^Ia * ^** A * J I AjUaLJjlj tr* 4 ^ i£t CXH 
0 .. : t 0 ..<.1 I ,ji (°°).^janaA 4jb>- ^yuJ 4_ul i 5JU- (_yA j-jLl Ja-ijjj 

(j^a (j t-.3L~.V -a ^Mitac (jyJL>- (ju LiAi j jja~.l l JyeHaaJ -Id l aetfc-ua 

.^LojJI CjVLs. 

.-.. I t . 1-.I .~.'. 1 1 ^ ^yCpjJJ 0 j ■ « II CjUoLujVI ,jA j jj » -JI jejJ (J a . ~ i. t e-i 

jJi-tj j->JI ^j-j-auJLSLll ciljj-ii ,jA iLojj ^ j > ! <■» ■ » . 1 ' L?}L>JI (j 3i» 
jlAj jiJll bM->JI (jj 4-e C i. M . I I Oaj 4a>*-£jl CjL*j^aJI <jA 4_jL>JI 
JuijuajJI bMjJI {ULjJ iglia JcljjJI L>L>- .4 j ,■. .->« I I LMiel! >ja 

dUj £-a) a^jiL-a JV-G5 JLA .£-La-lJI tyiLLj (jJ-Cj UjIa JiAUoj LaIaj^ 
iSj-iLva J5JLL5 o' s^t? .jjLLsLu jl!?l (jSb La-ya ,j5J ^.(je^-LI jjx JS-ij 
J5 tjrA^U <bjuLA*]l CjlbLupM (jV (jAI>!I dJljdVI ^£- . j-J^La JJA J5-£*J u>m^} 

, 4_ual_>Jl 3jjl>JI diluJ 4—j ^ikJU 

4a^»j> ^ya JoLiviJI {y> (jasLi. ^>u crtyU 4_ti^*JI cilioLjjVI Jaaj^ Luj 
4jjjLt>- 4_bljJ_iAj 4 ■ X-1J ■~“~ 2 iojl_Jd (_)^j[io>. ^-a 4 j i i<-\ .«JI (j-a j' 

.-.a jJI (^a (_yjjl j-JaJ Ujt a ljL>- jjLatj-i (jl 

Jy*_a ( _ J AjJI ,ji LaLa3 J. a . ~ - s U >J-A (j-a i j nif . ^jljJI Ji ^i - 0 -lt ij j*t La-5 

Cj\ ^yjy Lea .SLaJI JLl 3 ^(jiA 4laL*- aLaj La Jj>- (jAjJ' j>*j .4 jjjLj Sj^LL 
. La 3 U i ^jJk.1 4 _lj-u3A L^LL ^^Ia jjJj d J. 1 ataa JI CjUoLuj^/' Ja>Li-> 

3 .../'.I I Li^L>JI ^Ia (_yA jJJ 4... II eiiUoLijjVI -l*j LL JoLUJI I-aa 

I ■>■ > 1 <j' Jal *■ 111 I ~i j-1 (jSLajj . La LSjAj-u 4-iLyJI (jA y- m j (_yi-!l 
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£>>^-1' 4i.UJI 4_oj^a_*JI cjLLLjjVI LMj. u *yj JC ~.. 

• «Vi*4 <jJJ 5.1 3t . a jl 

4. j i<i j \ j S^ t-i-w 4 ._i,i t II CiUoLijjVI . al ■■■-■<T I ,jj<j 

*' 4 ' f <Uj_LiajJI CiU oLp jVI ChSLaj p$* 1 Jj j-U I I 

. 4_j-I_t>J| 4_»JI_»_t,lj (jjljjJI J**-, >"|JI |_pjLvui (_yic. LgjjjSj ^Jja v_)Lua£.^/l 

i is\ »J1 oUaLujVI (J« Mil Lulj^ 4j.Lt. a jjljJJj ^ 1 " *i j ^jSLaj | ■ rij j 

oj-A L$j j»j2j (jl ola^aj .,jLalj 4jIj-.M-I 
J * * ' > J-*- 4 1 LJvj i i_aL ,^~ < r ^l Ijla (jjj d ^; j l CVl jJ| j-oJI ^a. i ~~ ■ aj ... 

. J^i 4 jjjL>- (jisl^Li SjjJL*. 4jjji 2 ndi .Ml l J tSt \ 

* 

'■k' **' 1 L 4 y < 11 ft* j 4_jj j i <1 a" I I 3j-»<ill jjju 4jjJoj ^Jj *■■■»-*■ dil £ iU ^ a 

■(^ lajjjj 4 ijt a ji.LuJi LuLuii 4±umJl LiMSJI ^ a 

< Jlill ( Jji I II (.yic) (jjlSJJ it A li Jo Lilli I (Jjuacj Lo ^ 5 A d_i jtv.1 l o!xJh ^ l~ V. j 
3-^ ^U, (Jj-J- 1 - " (J^-mJI Ijl^j LJjill jjuj IjUj IjUt 

^ - (^c3Jl 3^* (j* Ldl^j La fair a Lj JSLiu 

4JLuuA jiJLoo t _ y UjI <La-t Ja-»JI 3jjollll ^Llso i(3JjJaJI J_jJb ^ 1<* 

*1*-*^ J n 11 AAj_«J1 -(_)—>• (_yJJ 4 w, AUIJ djjjuajJI .*~il ' 1- VI £ru 4 * .a i I I 

Lr-* (j-’tj —i 4_j_j_ us uu]l CjUal i "i j VI (jij (°^i(j< \~S\ ^Laj 

'-Jj-Uj a -r a i—lLLJaLi JjVl (jjiLaj . jJkT LLti j_aVl 1.1 U-.. V . 

4-3UaJl l L,< i ijJLaj jLiJl 3jl£_A j j a .a JjLaJ <LaJi . j_p-Vl iJLajVl 
j.aI.1,4 AoSj^JI d^UoJIj jULl J -r„M i j jjJa- j t «~ia 3jlj_»Jl . jLLJI CjLLjjJ 

LTJ-LlVI (_)^J • 4 i i illJjj ililjjVI Lai.a.~l 4 a 1 * -»■ a 4-f. j| i a i , 1L> *■ i Q-~ * 
i L i n jla 5jlj_>Jl {^alSj iLoLaj (jj) j fl - l a il j> L .i. » i,jljJUj 1 a jij J_a_5 .(jMjLaJla 
( j -^*- 4 ^ - SjljjJI jl i ~i l ! ujj>JI Cjjlj LJ^ .ollijjaJJ 4 Xj -a. 11 3 a I L1 I 

.4 ■>-J~I i djjLallj I i n II (jL^ 3 j1jj>. <t*Jjjji 4_Jjjj>. 3 Sjjv ^jjC. i 8 -. i i ->I1 

^ ^ i_fll5 1 a g 1 a 

* 

^L« 1 J 4jj2JI 4j^J1 ^jUI 1 juk (jL^o! 'J-Slla 1 . 0 .■■ 1 . d-U3;l l i 

^-4-A- La-A (J^I . L^J il r» M jJll illjJLtlj 4 J . ■ ^ » 11 oLLsLjjMJ 
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CjVUkJI j £|_4Jl!I jJ-j3 S( nl~i V a jjh.ia (y* 1 a£j 1 } j. l' ii. j <43lj 

,jlbi . LoLoj L&La-o ^ l^la J£ Jlyl>.l JjL»*j b? 4 j>-jJj AjJiitA 4jj_*llaJt 

jjjbjJI (jr^u- j 0 * (j -A ILJU- .2jLc. (jla L«-a l-Lxnju jit5i 1 4 4 ‘ j - .' ,ji 

.^LajJI >~il Ubjjl JuJ- y o ( _ y ic. yij £jjjojil I J-& ,_yis LkjIoa 

^ >,.111 0 _ \ 

,jjJiJ! ^^cujIjlJ Lua-aLfc j.V ij ■ (J-3 -jlJI 4, 1^ ia< i — Ax a (_y5 (^^.jJI (j-oi^j 

t 4 VI JU 4 I j 3r 3 j_ 4 (Jjl j hi ill JtLuU I 4 . E if. (jl£ L a£ oj- )-“.» -i '3 

(j^iLtuVl (_yi (jLS Laj 4 J.< ^> fl i £A43j <j£ (aJLaJI (jSJ njrt- i uj l 

^yjbjAaJI 

JjLai - d .Vil U j| 4j>-jLi4) (_yj^L«j (j.4 LAji ~ <«- j <3j-*i>l_j-a ( _yj_ijL-3-4 

^ j I j 1 il l ^Lill *. 4 1 ^j ^jjj ■-> ^LojJI JaLLj (jl (y^ 1 .4^ 4..j- ilJjI 

Cjb/Ltl) (_yjL)3ajJI (j-uLtu^JI (jA litrejl . j-i-i ' l i. n i j-aVl 1 . .< 1 Irv i j ^ i n I y*-iiuJ 

4-i^aL tnJ l 4 »j 1 Ull 43j_iL-4 ^yjjlx. . LgLLiuj 1 j 4j In n j i^LojJI Lj^L>- (_y3 4jjjS>LtaJI 
oLLLij^l 4 > A. i 4jl~-%-l ^jLa _Vj, \ ->oj i(_y£.jll 4 jj h~i« II CjLLLjjj^l iJalniill 1 JL^i 

. (_yjC jH (jl (jO ^ ijj j l HI l l (_yi ^ (^jjl JSLUUJI (j^ 

j4 jj^l l4xol3> j ill ^ Ifj _ ^y£,jii 4j..1^-11 |ylf, oL^JI IjJb jSjJ 

i~ij?l »3 iVI -^ 3 ij ■ aNI (j-ajejiU (_gj i^i ill (_y£.jJI (jCJLj i t yuL»A>-bU (Jjyi-Vl uja-jjl 

4>jVI o i a (jSLJ i d 14j 111 3 Ll>JI (^3 4 4 1 ..L> cjI jlJLj (jvL4M>^lj 4_i_LJ 1 o 

, . < . » 

Jy i.»j .(Ji>> 4l J*v mi, i ^yXijiJ 4 . j ,..i. i/-i » . 1 l 3~t (jy>- i JLxj LL iiJjJo j-U 

4-U-J >->J I ■ *il tl n • II 1 a! .1-<l 11* 1 .11 J (jl (j—4 i3Loj>JI (jA. I L | -a- l ll (^jjL-4-4 

I( _y. ■■' ■ - Vl j « 'l l J^i (_yi I *J JJ " JJ 4 H 4_l» jjj.j, HI 3 11J 4jja>JI 4_oLj j j.t I I j 

^yjLjj-.J.i-ll (jj-SLj (jl 3j,J 4 4 4 i J t 4 3j_£J».i CjIjLjS- bU (j5L4J I_OaS 

• Ljjlj jX.Llil (jjSLj y> oi ijX.1 4 ua1I 

t , ^ * 

^ I Al - jj «11 4 jj!jaxluI ^LiiiJlj ^)L>> ^y£.^JI (jLl jl A.<cVI JLd 

4-jL^dL_>-^ tL~i\ jlJ L^.11 J iiif £uA 4.JUdllLutl i lij (jl. m 1 ^/1 r . 

1 *~iM J3->- oljJoLUt J^UjI oLujGJI 
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4-Llu<V| -(jjj-J-itJ V V j»i (jJjls- ,jLS (jj Loj (jjC-^JU 

^ . Jaii fJUa T JI ^JJJU U iS 1 <4jLg_L!l ^ 1 Mr j^JI 

. 4 jI.J_jJI 3 jl j-Ca ^!<SVl (iJjlxU 

> a *‘ *“ M Ij_a (jLi-j-u Jo jJla hi i'ij 4_ooLa --' U ;J ^3 ^7 ,;... 

LrVfjj ‘LJU- jjj-a .j V) Ij_* jtuaxj *^jJU JjjL (jJajj-L/iVI 

^JX. . * (3 « .| U .^LajJI (jj} (_y£._jJI ^uLuiI kjLuiSj 1, .TiTJI • ■■ -a j^Jl ^LfljjVI 

4-ajL2_a "i? *4J Jj. t . irj ,Jjl *> JLj l-i » <1 (Jjjv Laj^o. jtxisljjl 

<L>-j l jlj 3 :iljjlo oljjjj jJLa Lao TSU j ■ ..~ jV jLuil US'. jjJJi ljub ^ ^ tl^x.1 

.ajU-^-1 (Jj^a <_oJVI 

*»UjJ • 1 iV^i J -Uu(^jJI 4 j I III I i rVl flj ft li iU 1* ) (_ylx liLdioi i LjljL) J (jVl 
jJLiJij i4 j in 1 a 1 1^ 4-^-j^ tol l 4 .j jto til ‘~'ljj aI Aa 3 a 1 .>> 1 ,^^4. i 

•eHu^JI JoLiJJI JlSLil cJJl t4jUduLui^?i 
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<jl IjL) j i *v 1 ) JoJl^a £ya ij^J^-oi *ul_j fl l(- ^ ^YV) Nagel p j 

.(^^U. 1 ) t^Yi <Cum 4-f£ JU* Whal Is II Like lo be a Bal? l^x* 
d 7i i ^u^xb cjIbIjocI j ■■‘ | «^jUi uu l$ ;(^00 _ \AYo j Miinn jL^(^) 

.(^^1) Wol 4 -iuu ^‘'Confessions of Felix Krull, Confidence Man" 
cum <>a iconscicnlia 4 _>I uMJI ^KJl 4.31^ consciousness 4 -«J£ (V) 

^jLxluu 4 0_>l5> tj fUc £jL-Jl .(cJi^jtj SCire ( *(Ijl/i 3 i £_a) 

conscience, ^*JaJl * 4_J| jluj Lo *lLx>JI jt *.>lj«^n dxoJSJl 43 jjl11 

cr ixji , 4_3jjtJLl j-iC. ^ulaJlj d j rj lss j_lI ^ ^-1U ^ 1 dA<r ^oILa ^l.lVlm! j, J lr>_i <<J(i) 

qUIIwia behavior detection «, 3 ACM .i_jLi£J1 I jla J>U* ^Ldt aA*-\\ 

^oxajJI 4^jJI < a .u<~> ^^3 La^ ^Dennett, 1991 ^Jajl) la^ijo.^i (j£L*j <jL» 

^,3 el^Lit Jlj i i*XJi ttjjjL_>. .<0 ^jLfai a J % its>\ SjusA lull tU» i^~*j * 

\$i » l * 4J ^X-LAlIj 3jjuiL-aJvVI UjlaT. 

jkjLXLutl c_>LlSLJl jlA 2 uJI i£lj ju»Lu>) j_y3 US djjijJi 

3 j aj . juxI^ * a; (conscious ^ aware ^i) consciousness j awareness 

(Block, 1995 4 jj>uoj jl (Chalmers, 1996) 4 jj^j (jr U Oryj^l o*j uj^ojj^V) 

*jJcul) ^. t u TJ I Ijla (>7 3j^x4] (JJj V iLlaj . (*l ulving, 1995) 4 xmIj 

oLojVI V . 3 * 3~> <«*.!! ijy-2 <_£?^Jl \\jt Lajj (lvumwe, 2003 4iiUj 
Ijlaj .J^xULawarcness U-Lu tconsciousness fljJeixJ s^xoLUl <-wJL*JI 

. 4-Ljac {j-ulSLui _^j2j L 3-4 ^iSi d^Ur.^l J>d (j-lSuul 

.(Chalmers, 2002 ^JojI) 4**iX lj j^c. (jr lxllj LJ^SJI tj \j 43j4 jlJI 43}UJl ( 0 ) 

tij JjxJjj x3^juiIo idi^l JLxxojj Lojj . V j»l Lxclj C.*J& (j) u3^X,i V JUJLaJdL) (3) 

<d ... * \ (Jj3 Ij\£ jDJmA LUVj I^U j J (JjLoI Lilc-Loj £yl * Jb-XiikJlj ^ylla 

Jj$ (jQ «UJLJj CjLajV {jy £. 5 JJ ^.A.ltJl li a^4 1 LJbw ■ L) ^J V . ilL»l ^yoji i3l 

CjI jJL) ^.Lfl .1 n jjLojVI 4j^tu jS Lij . 4 _u/>^ aII oJ\J t ^l i 1 In II ^JLjlJI £j£. c^yju* 
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j^L I jut j-Laj -(jj J; a jj JSj Lis. Ljjj t mi 4 in n'l fj/t'r Mill ^gjjj IjlA I ft, 1 ->.j 

j_>-uVJtJ I JS (jjj ilji I ill ■ La jl>- (jJI |jjl ^iC.j M ...*... a 

.((Uk^I) tv ,U ,%.1-^Aiij.-.t^-iu.^ii jjijl tzombic agents 4jxas) Jal^c (V) 
(ji j^y».i—iLL.aL.tl pj^J 3,Vrt«ll 4 jx.HI ylc. dja_u ^SL>JI qi L*. ..1 V Lajj (A) 
Block. Flanagan and oULila yj) S^xajJl .-.Vj-p-ilj .-.fa l u.'. vi, 

■ Patricia Churchland,2002■ ^...kai i v L^M el/.inger, 1995. 1997 

Luaji (yxojlj . 4.li.xll ( 3xjj <->1 tn f Vl jaic. (ylu jLpSLxJIj Xxxilj Ja«JI 4 K . L a 4jxji 

Jl>j jfxj oLuiiLtl ajut aLijl ^yjj .Scarlc, 1997 d^Jlj 4 ji5jJ1 CuIjjJL 

.McMullin, 2000 j> £3JLIj Brown, Murphy and Malonyl998 0 jLh .o^jsOUI 

. ajiSjukMJ 1 jut £_a I y A5 i 3U.-.I .diy>14-fl 4 jjLo^j a X AjMC 2j-u>l Lyji Cjjjp (5) 

( jjaJjJ l I 6 * * ctyv j»ljuaajl I jus Flanagan, 2002 . . >1 2!? 

.(Murphy, 1998 Lhjl >£01) oyWI jlSOI ^\ Jxaj ^jJI 
>1£J j^j. .LjLuiAj J^ui jyllaj^ju3j)..ilj 4 • IVtJ Popper ,JjL5 (i *) 

.(fuxjjll) (t5tY) ^ Jjjj Jxx>. i^yJIjjxut pJt^.: (VWV _ WV) -.(Hcclcs 

.(,»>>41) jLul 4 jLL o* jiSL : hypcrspace ,>=>U. .Ui (' \) 
ol.LI l 1 . ■ -■ qj tv. \\ 3 l\ jjJI oi Popper and Ecclcs, 1977 (' r ) 

|Uu> Jxbj 4jl j CUajJI ^yS 43JU l_3O' J jar .J x n .; <j liJoj i^yxjjjjA -UU 
4.jHxxxl £j» OtajLuu ^yd^ll JjjJI 0^ >1^! o° it5Al (^a .4ji-j3 i05>^jyi L^° 


j .*.1 ~ 11 d a t LI I ^If doaLJll .*lg" ■" V 4aj>.lal dLLJll |yi Cj M uij jaJI j^y>o 

j ■*■ ■ 1 1 o& .4 -loJljJI JLLu^I jjj.1 fl'tj jKaVl pjla J .au«i ^1 .^LajJI l 3 ^<x i ^lf 

u ^..AxSM ,ji ^1 >£l .4 jjj*j ^>31 j-4 JjLoJI Popper and Eccles, 1977 4x-ljj Js 
Llj ljut O^J .(Hcclcs, 1991 JUU.I Jxjx. >la>jl) 4 ju1oj llau jtxJJ J>laj £&> 

• LaLa3 fj CjJl diLaj&l (J ytl 4 j5>^LuJI 4 Ujvxil a a jar , pac Jjj Lajl 1 
(f'L-j'ii)u' , * u ^>..‘ ^•■■ I j t>; ('5V1.15* *) Gilbert Ryle JjljOjjip. (tT) 
j_uu*aJ d. i ^-.. . 1 jLjj» .Flanagan, 1992 mystcrian o^xVLtl ^1 L «->» LiOu (' t) 

McGinn, 1991. iNagcl, 1974 ‘Lucas, 1961 cjLjUj 
-(^.■ xj~.n^ ■ dj...ij*a (_ \ 5LY^ Dennett cojp JLjb('oj 

<_y>»^d Jj U. «^xb Jua 04 .4 tc.j .jjtl ujl ju>-L/Lj Lll i±JLJI .pH x_a j " . j j V (\ "t^ 

.*.tt 0-Aju J .a . Oa' 1 .’"T **.' 411>■ j Lxa .d j5 . . Li t ^_yiu Jaxud 0xua 

j C ... i ... tj a I^>.^xa . jxx ^ilj (jxl .a ‘t -LlI i4jjljull ajt_U>.VL) 

.(Varela, 1996) dj.una'l^l^iiJI (*ic ^UaJI J^Vl 0 p x tr .2JI cjI 
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j u M Kinsbournc, 1992. Dennett and t Dennett, 1991 ^jLUI (>v) 

^ .SL^yUJI jl-JLUJI ^ ^ £>IL>U Ryle, 1949 

^jLSLjj r> - X \1*± 4aa , i^4l ^ JSLXj Dennett, 1991 * Dennett, 2001 

I jl»a tji Ja idljjVi £jjlju 0? s-^-j la—»dj 

{jy £. 3 JI {jC. j'«' ^ j; «>» ♦ II CjLiftjJl <j-a 3 J Axi A 4£.£AJt-A J 3 JV 3 J Ua> l a » i "rn i j ^ 

S^jjkJO 4»jVl 4 IifiV* S^ jul * 4lit UIn> <4 ^j^aj .(4Ja^J o* *_3 

OljliuA-cl^xJ cJLiaaJj 4 jL& 3XAXJ .3 JjSl < * i t o^ £h*3-lJ < _> i ^uC jjiJI <Jj-4 

CjLJl <jr J] <jl >..i.».i nil (j-* *4>*l j-ua L^J 4 a« « L £yC- j-x JUj cA g _ > } >«i l lj 

.4 m* a 4±yS\C. 

CPU JjLlj* LAjIjlLcLj 3*I^4J J. 3" ^1 (j\_J C*JJ_Jj . 4 -jIxaX, 4?Ly3 4JL_& ^ ) A) 

4j-j>.jJ^jJljI 4&j^ 4^L4._i.3rw LjJj^ j^C ti*jJ-JL>JI (jt o * -dgjtU 4 -LxAj j»JL0J L& 

4-3>-*_a £LjI—ZLIj l_a->-3.a 4 ^ j tm La JL_a_a L ps j " . it I 4 i i i i'i JU-ft-j J_>* 

(Dennett, 2004) 

•(<<^->^') : (- ' ') Penrose jjjjj ('^) 

o^>^i jjj i u uuJa *. ( - \ ^ i V) Hamcrol 1 «-J3j^-a-& ojl £u** (V * ) 
JiSuj iLjMjJl t u jl>.j 3 4 4 _jj^jj 1 : microtubules 4 3 j 4 jJ 1 > *\ iUVi (Y ^) 

Jg^og> o_a 4 JL^j 4iL^j :CytOSkclctal 4 j, 15 j A j" j ^ > , I_l_u3jlj cr I_» < JSLm>jJ ULp*t 
.({Q-^lJU) K . oLu^ ^ISLiIu I >*? i4-l>jl LM_>Jl J-±& , .1 iJ7 ^ 

l^JLuaatj 4 j^TiSLq oLLJju < j_4 oi^2 La ^^a (Penrose, 1989, 1994) j*>u LjL*^ (^) 

I al idJUj £~a , 4!ujlj>JI c Ly i >i 11 j tuLojJlj cGOdel jj_>» cjLjJqjj olij^La 

J<Aj ^jLlo^V L^jli *42.Lajj ^jL-ujyi ^-‘i.^.uljjjt jLlT^.VI { ^ f & LLuoj 

.i iL^f Vl ^lr. IH ^lL«J 3aL>* 4 m> ^U1 ^LjJl 4*. >~* i^L^JLJI i ^3 jl—c*JLa 

o^SLa « 4 . 1 J)jJl c-cijDVI jL U.^.~;jda >>3 HamerolT and Penrose,1996 

4jJl <_jl jr 5jX iiU jJlA I c_*j^ • ( _ 7 XjJJ 4^jll CjLJLajdJ ^ _■ ■ -i - ■•> . 4j^ljsJl JliLaLlJuiJ 
( JSLLj ^jLj i^xx>Jl ^3 Lj^L>- 4jl i V\ .V4 *4 j i n LMitU ■ft.aai.l 4j^-cv 4ju3ljy_3 

LiLxLixJl Cj! 3 _jjG Q^L-ut ^LajJt o>a 3^JoLU ^jlC. I Jjv 4 jusL>- CjI^MUjI <c^xuJ 

4xj1.A C 4xxJ 4_>.j4 ( _3 ♦^jdaJLj «4i^ ljUb t 1 *) JLAj {j I i _yDj"t 3 jl *jjz .^d»JI 

(irush and ^lo-ii ,4^LxdjJI q jl" U ^l<~- ^oJuxJll ^d » a*0 4 <»»i 1L» La jl>. ^J] 

,>i>a jlH ^yiL>U Churchland, 1995 

JajlII 4 *i ««> 1 4 (j^ 1 *** > i a ^JI^jxuI 3^ ««j I j 4 l| — ^^^*1) ChultDCfS /u > ^ YT ) 
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|>» jjsaic. <ui .jJlus L»^a i^jLj >* L» J£jls^cl:panpsychism ^ j< : ...’. l ■ (Yi) 

.JjaaII 4^l>j i Chalmers,1996 uIj£ ^uiau JSVl JSAj ty oji (Yoj 

rononi and jiul .oLq^LlII juJuuJI j»j ^ lr 2 .j A ^r j' 1 3 iv. 5 <j 1 ~t 

.(.^.^Ul Nagel, 1998 .Edclman and Tononi,2000 : Edclman, 1998 

Jarvilchto, :Noe, 2004 ll^i .O'Regan and Noe, 2001 »jus (Yi) 

Merlcau- 3. . ... I M l ^ 4 F. 111 4£^jbU 4 . V i I j^.ij . ..n J!ujj2000. 

.jjIXJL .Gibson, 1966 :Ponly, 1962 

.3j_2j ^yL»>Vt J r> .<« u ol j~ a II (j— 3 j4aJL) cdjjtjj (YV) 

.fd>Jl ^j^>d 4 juoj2AX\j 4jI< .nil udjUojJI Y— Flangan, ; Revonsuo, 2000 
t_)l j}ojZo\ ■ narcolepsy U i^uUojJI ^y> JLUI JSLj. 4 -«j ( ya) 

3Lac£ i_il mil (j ^<tti All JLuj . SjljJ m.rtt iiilLjjt idlfcXs (JlxAjl 4 *»jVi ^ 
ji (jLej cataplcctic 4/1^1.1^11 ciLyJI uus ilu ^ 4-ilfllj^ll 4 j^Loc g&cLu 

ijjluVI ji 3£^>JI |j£ LoLoj ly>lx ( _ 7 l£. Ijl^jLo ijdjjJI Jjlij j * “. 

.(Siegel, tGuillcminault, 1976 - 2000) 4 j Jaasy L. ULu ^ 4^J 
Feldman, loeked-in syndrome ^-LouVI 3 _«)}Ll« yt, Lg-U JL-aljj >iSVl JS-UI (YY) 
Jcan-Dominiquc tiLiwjj ok* 3JL* .(Celesia, 1997 lliul ^Jail i 1971 

ulc. SjJLaJI c ur^‘ < *-i 3 Oi*£ (<d tffjJI -Ellc 4aujj^Jl 4ji>jJll 4Jbb4 j^e-a .BaUSby 

4~ W . ( jx. yLalS LllS t 3 ti .SjLjjui a ~.C ... Jlxj J3 , ..I j ^ Ir I LT JJ 4 j < jr. 

j! .Morse code * ■ -■ Jl^Lui ^ ^l£Lu 4j Mr. ol^^> ^,1.1 v.. ..l. 44 >IaJI 

(jaajJLIl "lx Scaphandre et la Papillon" ,jlj ;. } \ ^‘^v a ; . .. j.l 11 

JS-iu jjl_> <_iL£ (The Diving-Bell and the Butterfly) iil 

• 4jjLuJ 4jJ^»-«J1 il)L£^j>JI .(JLxJI tJ _)j.j.1 4JLxj1j OjLS I jl . 4_uC^a 

^ • / 

J-A tiijJU ) LoLoj llLyi jJUlj ULu 4. j f. I J 3l_u^ Ljjjcj ^Lj 4_jJLz. JLl^ <OjJo^ 

•l>T 4‘ A IAji 

jL^j t^jLmJI ijljoLb jLjjj .frozen utlciicls 

JL>Jj C>SL4J 4^JtU j^alSLl! ^ijjuV! ^1 JS>*\ 

ijLuo V ^*1 ^ T ^ iljj\£ I jj 4-Sitj.i.o ^ojLn> * ) 

(_y* 4-jlj^JI (jrujl^3 iJooIj r^ylxll i JL^J % ijLA ^3 3jUJL>- 4-j-flLuaJ 

jj x .Vll jl^ •>- ij£l ..Ij jl 3^-4 -j.SJI cj\Ju>^J!^ DNA UjlJJ 

3_j_SJl ( _ t JLc 3jL^L*JII <LujjVl CjIj) <311 ( _^uLi^a>- {y» jjL>JLl u3LfJl ^3 4jl. I ”1 a\$ 
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iJUujVI ^ 4 _ 4 Lc «La J LA 4 l(> ? .j i n t I I t L SoJl 

Beckcrman Flohr,and Kim, 1992. 


Ijlx4 3 j 5 juIUj Lb^Al^kj 3L_>Jl ^J-U?l <j! 4 j^Joj : vitalism Aj^psJI 4-C.JaJl (Y \ } 

. (^>.^111 ^ 4 A^JUJi 4jjL^k&ll J I AjjLu^JI ^^2)1 j£> jm^-4 

^^Lc. >.» <t‘> V\t . )AAV) Schrodinger (YY) 

.(<<^11) nrr 

j lZjLxjj>JI ^k. ^ja ^Jlc :(\ \T"\ _ \At \) Bateson ^j^ujL (YY) 

\\XX ^Lc. <Jxa>- ^Jlc :( \Mo _ \ Al^) Morgan <jl>.jya (H) 

£y a (J jfixl *4_i2_i 2->JI <j£^Jjl CjI j oLaj-4-*3»aj^£JI l^JLa 3 jLo :ChrOITiatin (Yo) 

(Zlujuq Cjt2ji RNA ^1 4^L^t) £j^3j-}3 DNA L«s 
<U >i^ nucleoside juL^^Kj ^ o3^i b^j-* -.nucleotides (Y'A) 

. (1 ) 4jj^jJl Cu^L-Vl / .n 3 jl>.^JI Lj^SLa CjLL-u^B 

f^c. J-uojfc. .4^Ui ^yj :( \W\ - ^ V\) Dclbruck cdj^Jj ^^SLa (YV) 

\W\ d<jt 

.(^j^ll) WXX) JohnSearle J>^-6i^( rA ) 

V ^>11 ol^ ,>* M-*IS VU>» .Scarle, 1997 ^ j^UI .«JuytiJI (y<\) 

OLijjOLJ <bu . 4_Ul^l^Jt 3Lj_>JI £)£. Uj jJ4J wQJ V 4-Jj i ->Jl_> 4 4 H.ill ^^LvVt : 5 jLc 

L^lL . Schiff and Plum,2000 .J*u-^ .3 jl 3U t -4,.d l*&! UtS^} ^£i 

^L^jVI (b7 £.jJI :3.xj.x im 4 j_i j_4i_j ij<ujLua_4 t _ =r uoLo-Jlx. ^ »t .-^ c \ 


ijiiiiutfl JSouJ ^UVU 4-txJlj CjljJb JJ A j u J lOJ^JUD y uol ^3 +^jL*JI 

(ji £-*3 • 4 j a*v llj .X n n~i 11 £j-Xjj ^ 1 1,Vi oj-±>- 42] uiUj j^Jl 4^Lua] 

»Cj 1 jjl J Jjjuijl ^_lALo>3 1 ft\ i .1 4jU 3 tX. ;j Kj ,X_I.14 i »~ tt I JlA 

c*>j 3 ;<uf. C7^UJ^ CT^-J CU30 l\$A ^Laj i VL>. J-^4t (j^-J Jj^u«£i 


■ £.'-? 

JamLwlj |Oyuj <zjI i j ijy JI y i*ij V RNA ^i DNA Cj~ a tiniron jj^uVl 11 * j 

.(^^yJll) CjLLoJt 

.Ridley, 2003 iY•• • Keller, jJ^jt cjI ) j, >Jt 4 ^i-g. ^) 

JLLa Lu3j-u^>-j iChurchland, 1986,2002 ^J^jI oLau^t.“II jjj cr Lc. 

Faber and Churchland, 1995. 


• 1 q < 4 Lcjj Vj ,Jkcj V iOLvu-jJjJI (jja X • * jjj® Lo Ly ix. CjI 4 K ^uaj (1T) 
jjLJI dLwij prosimians ^ 211 J±i La jfCuLjj (jrjLjj ^J] uLuJ^ii <ujj ^ ^ 

(]y gL'u-mjjj jLixi^s j>y LijJI 3 jjkJU!j jjj-SJI Jo tVij anthropoids 
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‘(OJiAaJI fcJLaJI (qJLjlJI 4j^-3 • j_Lj«_a La-^J 4 _} 

IjjJaj >£i,j 4 -L»j! I 4 J 3 Jj-iJlj baboons O 34 LJI t <<ujuL!! ^JL»JI 

I^iib-I J.i l x ’ ij . jdoit-U 4xb^_JC4 >-«.,>!>wVl <^3 i JuJL^JI ^JlxJI 

»n > (^a (jLc^_a t AjUlJI j Liu jj ^ Lj^ aJI .(jl <«> >yI £-Lo ^jI\ ]~ 1 Loo^pu 

j£j IjL> 0 Jj)kl 1|I 4 _l9I^_sl£I L^jIjJL^ jLuUlVI <jy 3 Lljt-uoj lijj a^jU^tt LoJLxJI 
li^- La « a . LlIxJI 3j^J aJl ^^JLc. 4-LjA^ 4^a\ > I’M ilaLsejl 4 ^wj*_iJJ 

JLaj La CjLtftjJ jja J^luJ \ j~ii Ol 

* ((^,^LajJI a i s> > £jyj 4oJ3 Ottifl ^jJl ^LajJI IS Jll i l-bTcli Jl £LojJI jlLxuul (IT) 
j 0 «~ a L>-aj ‘A_iJI c*LijL£ j^j5»ju>-j j i« 1 II (jL_> j\ .Vi c Vi ^Li (££) 
Jjfcj (ftj *Li II CjI jim a 1 U jjjjjlj JLaj {jLL.i j^Jx. .CjjLLjJ 4jJLJ^_ a 

^^3-U Ljj^^wuo LL^i* 4JLUI C7-^* (j-^ * ,‘ ^ (^jk-j iiUj ■ ^ ^usjJI 

^5LLJLI j Griffin, 2001 .( MacphaiU998) 

.4_uIj^jj>JI 

4bjjfc <mil til i 3 j-^ 4-1 L>- :snovv blindness jl*L>JI ^ (to) 

. ((<u>^pll) £^»jJI 3^35 a j&JVL J-taTijj 

.(^^1) ^.JJI ^uVt uaj.»ajflJI :(\AV _ WAA) Schopenhauer j 34 ^> 4 i(n) 
.SS^^JI Lr A£. Bonneh.Cooperman and Sagi,200l ■ ■‘■■■~.<\ (tv) 
S^Ui . t V\) Del brack (tA) 

Jjjj < J^i. j >- ,L^_ 4 _JI jljJI qjA Ly Si, jj-aI ^oJLci : (_ k ^T^) Kandcl J > i^ tiLj] (i\) 

. ({OJ>>^!l) Y * ‘ • ^AualU 

(^a Jaojj (juj «_i .^Lu^ . •ac 1 i<jjU : (_ k A 11 ) Damusio jLo ^u^Jaji (o ■) 

.(^&»-^all) Sjoc T JH ClLV^JI 

j . Damasio, 2000 ^ »jLSLiaV 5 j ^3 <i.LjJu» jl^^j .Damasio, 1999 cjbS jAJ.1 (o \) 
cjI^jjlII ji j *~» 'j ~~ 4 .t ioL>. tjr 3 Endel Tulving ^ ■ 3 1 j~ JjljI ^ijjill 
43 ^jw) autonoetic ,^j|j 0 1 nr. (jjij (Jjtia 1 ( 43 jjw) noetic (_,'<)<* LT r.^ ^ic. 

Kklelman and Tononi, 2000 j-_.(Tulving, 1985) »^SIjJI j-xai (5^31 j 

4 _IJ-Ij {y» ij j- at- hl l jjX^JI ^yjl Block l£)^L jj uZ tJ} ‘iS jft m il J-J- 3 J tyjyvi tyi! 

.(Block, 1995) 1 ^ 3*1 4 _p,Lj ^ya ^pljdlj ^...K*>VI ljr c.^i\^ 
.(| 0 ^jolt) ^ul»JI ^jli. ..I ■ ■■■wVI Jj -■ . y.~, 7ij . ,y>,H £y£. Jt ,>%S*VI 3^tS- (oY) 

ol>ji. Blankc ct al„ 2002 :Grusserand Uindis, 1991 iBlackmorc, 1982 1 3..->j (oy) 

|«_1 4_ijlj 3 j_aLLS i^r-&3 (i_iLua£.Vl i—tlaj Jj"s Mi ^ 1 r JJJ U i a JLui^JI jj£, Jl *^ A'iVI 
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olS l _ 7 _3j 3 . ,jl j U . jljJLsJI j 5-3 j) i^-ill V] u^3 0-3 j tr^ ‘^3J -*- /1 O^- 1 

3 -... .Lii-b SjJjII oISjjlJII (j-d Lftj j j < i‘t O-SLaj V 5. Irt 3 » I I 5JI—>- ,jj Lli-lj oJ>3j 

^LajJl J J J ' ^ " 1 l fl ■ ..l . .. 1 1 .^ C". ^ -^^3-1 d ■ a\ oLjl^-Lxuol^ i-ta-jjj 3 J-XAA 

Frith, 19% tFlytchcct al.. 1998 ‘.Man ford and Ander mann, 1998 : Vogclcy, 1999). 

.j-LajJI JS>- yA$ L U. ,. y l 1 ^LaJiIlj jLajJl ^JL aa objLi.i )1 j-LojJ (Oi) 

3j^JJtj 0$^ OJ^3 4jJl£.L 3J! JLltilj cLaJUl {jJ* t U jAf. i^LdOJl ^ \ 3 a 

«4 >ltj ^LajJl jAaaJJ . 4 j 4iuuil i^uJl 4laj 

.3jLo Mj V : jLacjb • Ly 3lj>f9 ( 00 ) 

subcell ular 4 j^ 1 >. cur *j ciLLaj 3^3j Joj<* _■< «/»»H oUoLujVl <ji 4 . 1 i/> (03) 
^ ,^Vl .~tl J /,U 3_>p_>Jl 4 j^joJI cL tj_i_JI tLc_Lc . j ^ ■" JL3 \ 4jj j£. CaamoJ 
oLopjtJJ d_>JL*Jl Luul> l^aiLo Jmj <Lujuaxll Lj^L>JI yi *jj ■ - 11 C 1 I oljjjl jUlujI <jl 

^a£ oLu^ilHj Cil^uJI iZjLjJ>J j .^K()Ch* I999J 

Cy* 3 l^juluj LfcjLLljl £-« IjLft . JL£>Jl (3>^ l-4 f ^ Cjl>a 

jjjj JL3 Aj j ...11C II j ~> ^4 4 ju^u«i <Luuu9jdfl Cj^IjJjlj 4_aJL>JI ^|>-lJ 

jjJjt JL»Ijt3 <LajLmjt. o^Li^^-4 jJjjJLd ^c) (lLULII ,\ # >. ^ix. t -cuJL^LJt 

JjLiliVl oIjLm^ a _ ol ^yij oLa^i/^II jL>oVL» - ji (f j ) j iii l l£JI 

<^-9 f$jLu* } \£}\ CjL^oaliJ.) jlZL>o . ^1 til l ^*jL_ui 4 jj^J 3 (J ^ ~m « i 4 j 13>J1 ,J_>.l J 

jt ks\ II (_y iajJI jiill l j»Luk>l ij^3 4—$Lj_c_4-uJI oLlj^ aJ I 

j-£jl jji (JfU! ^- 4j o “^3 • (4 ojIj ^yLo olio 

Ja-pomega interneuron ^ • ■ ■ *+ • H LM-jJl £ry* Ljc-y>jt 4_AjJl Ji-I j 

oLj1^j->JI ^jSh <UiiiLu^> ^ °> OiS^JI L 7 lc. ,i 4"i<j JjJUu iO^juaJI 4_>.jJ 

(Sobel and Tank. 1994). 


. Ia^^ak ^yll j 3~irt*> I Jiu 3 daj^Jl L)U* (oVj 

.(Laming et al., 1998) ^uaxll L}L>JIj 4JapjJU 4_3 .AaJI 4j„.L^jJI ^ Ijlx Ja13)I 

JLu^Jl L>>1_>. JLJ j J . tjJljjVI ( _y3 I j j »1 i A l^aj C.aJiJj (jl ju£, £yQ ^JjLJSc-J 9 

ijJjuoJl 4JjLa^t .LdMLal j j V jl 4_LaL^ j j l*il ^pjl j m IISLII Oljt_>. I jLlljl 

.(Sanderson, 1996 iComcll-Bell ct al., 1990) ^ *±jjm l^ji «L£l-Ij 

|Jjl]I ^1 ^lc ^LojI » f H > a ^aJ , 4j^jdULdlJ! oj 't All ^JLlau^o Ixvine, 1983 J>ol (oA) 
iChalmers et al., 1996 .^^11 jx 4_uij^j>^a d_<M^ > <jpoj t 3 iVi^ j Lj^ 

4jjjjv^ 4_pl_lij ji ^^^11 j^c. jjmJS Lr l £ - jl^3 j*»VI 1.1.1 Lc Lojj 

*(jrC.3ju3^JJ ^SI^JLj 4oj1 jJI CjI^-jlSJI jLst^a \j i .. ^ ^■u3.'i 4_j^ 4 .l^ *C 

. ljj..pr.j (jU 
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2JaLui4j ^I^JI Ur LxJs h** : physical ism ^bjoAII lc.3111 (<rt) 

*(^o>.jZlU) fJLJl 

^jLSJl Jx*1 . I JL>> OjJl£ CjtiSMl£-l IjLA £)£. St.njii 4xLaiS oLujl JLNjj (^" ) 

jr^^JLi IIa^VjLlu ojIUI iPatricia Churchland, 1986,2002 

•juutfia 
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kJjjjVt Ljlji < 4 j t 


. l$J j c—t^c j 3 1 JL>* 4juIjj I JL>> 4_a- *s> 1^ ^ Ji 1 

i L^JlC j i~i\ 11 L-SjJLi fd lij ^fl jJostu-i-uJ td*\ j_o! C-J^- £3^3^ JiLa 

Lj^3 Uu>JI 03^? O' -*-*J ‘^Ll^ JUU UJJjuJI T tUUiJ * V&iJJiC' iJjZ V 

. l_£j ciliau^ai < jr o£-J Lu 


('\jLoJu3 • <-J Jj Lmuj j 


/•»■>.11 jJrc_tja3 . L^oLoj jjL u^ lui L fJUJI cLoJLxJI 

* ' * * j ^ 

< ^jjJojlJI ^J^wuaJI JL>-1 <^3 g«-aJL> i4-zc-xz e-jlo CujlS Ijlj 4 j 3 j-LoJJ 

.^jujJbJI fit 3“ >Vt 4-aljiJ! <LuuuJL]i ^1 ^i^JI ISuili u a ^Jjl 4 <4u9 1-4 03^^ 


^f^JI l .*i a . ^ h •% . 1 .11 d^l» Ali dA ^ «11 cZjI jL&JI f^C. 3 JUJU 4_>-^-jud 4 m I* ^ . a 1 ^ VI I -LA 

/ i# »# , 

5. ... M l i . 1 q " ■ „ lj \ £ j .>. j ^ 4-h.^Lj 4JjLas-a h_>LuxC.^M folxJ <LusL>. ^ojM-o 

, .. i . 

1~<I tl jjja p j A 1 .I_3q yjtJLI {«JLjlJI IjLiJLlj jiS JI 4j)j i j *v H .1 j « ■> ^l 

(j) (jJlxIj i^qJLxJI J_j>- (jini <11 «Lp.Vl j&lc. ol^ i ~it a (j^a (jLa jln 1 1^ 4 3 4 .> ~ II 

ljLllujI J t**-" ...» . 4 jl) 1 ^ILuJI j' 1 a Cw 4jJ_^I 4 (2ft 1 

oljLu > -»- j" -(jjiiJI (jii gt-oSJI mn ) Si ii i«-< a ^LajJI (j£. S(j-il n *> « t l 
(*). n j ..." I 3 . -»• i~ l j~ ■ .. I Jjlslj jJSLuO ii-3^l V II ^j~i <a LgJla 1 l-JL»- 2 j u’C 
SjLcjj uIjLfll^stjVI <jjui> jjLiitJ La_jlj 4 t ~i 3 ~i A »l <i 1 «.1l (J j.S c . ^ n j~i (jl ( _, « ii J 

.SjuJL>JI j‘ 1 .^-> .11 jt SJjVl »jjua IxjIj I g i/ra-4 


fj£. <*•*■» iH 
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y^uC. <£La.UI (ji 1 j-* UJjLij (jjJI al< .^.M Jiu^j 

(j-° ^ ‘slj-A eJ-lctj Lfc/ • 4-JJj .»_ i . u CjLSjJUo jJjj . j-C- L.-„ ^ jlIjj (ji 

LTJJ (3>aJI L# .cJj. l i. il l { yH jjjj 4lSJ 4_uli CjVL*j j ^ ..^«l l ■ Ul ,~.; I I 

^ 3 JU JaLiillj JsLUJl Ijjb 

UK ‘'jJ JS-iUj i Jj-aJlj y S . . Jll lj 3 jS\ jJI j uJIjjVI Ciljj 5^ , .^>.11 

-»Jjj 3cjLa^Jol LlSj^i <jjjjjJI LMSJI \ 1 .V. I 3 U 3 .<..-, t 1 

CjMc.LHJI <Jlhdj ^yjuuajJl J ■.. 3 ~ a_j j_U ■ 4_ji ^ I c j .cJlj^Vl 

,4jjL» (_yjLaj (jj<l jn a 4_I I i/-n.JI Lj^LiJI (ju <LuaL>JI 

o ll n Luj jAJ « 1. < u l £uj_uaJl « 11 t Jj~i.iu iJI ! :l_Lt ( j J/ j_c.l 

I l—i u . r .i f .l Ijl . 3 j.,1. « .i. 4 JsLuuJi JlSLuil i4cjLUI . e,C- j 11 dLeuuajtJI 

<-tlj .Lu i. i l j juji eric . 3jjJLlI (ji (J3L-& 1 “ plj-d- T ci I <>j ■■■< ^j_:e_u<s ■*. ■ 

.( j^uuax JI 

J-JJ-l < J d 1 ‘0 3 jUI <5 JtA ^ iJi A JjJtAJj . l^Lui Ijjj ■ Ijjjeua eJjuaAJI I jet .. I U". I 

lJuuoj .ju^-oJLi JhxIJI Ij_u ■<—iL~t£Lll ^ 3 j3 ,~,I I jKaVI a 
^LojJI 3jLa jjjjj nJilVl eyl^. <LuajLxai. (ya*j 4j£yui ^1 " *- ~ . iLeeJJI 

•erCj^ <(J^Vl eylc. <j^?l <L*JL>-j 

jtlULtJJUeSU \ .Y 

J 

4jla .4itJa yS jJjj i l-* miB Jla jjL*JI Jio->LiJJ ^Lajdl IJU I jl u ~s. 

LoLae J-t j-ll ^•jj u JI e»-^ ^jl j I <i.oJ 4 _uL*JI .^^-11 (jjL>.J .jJjleb ■'■ < j ■ ^ ~ « 
Ljpj V Lcljii 4 jhoJI 3j4>.Vl jJIju .L^j j»j2b e^UI JUaVl y^$ 
SjjJoX# L^jJ Lg « a JcLfljjj i^Jj lOljeesVlj jutLiJUj jjjuaJI ^ 

i * * 

.3j_oJI ^ I <.ii i i‘ i ( 1 (j' i Jlxju JL3» (_jJ 1 3Luajcsiel4j i ljl>. 

jLjjJI j- tc . ; jjjl_ll Jj-aJI . 4.C.j mi el^-1 c "i 11 4jj3 d jM i l d_ij-4 i'l l i * 

Jji*JI e>4 J-Cisi LiLcxI dJ ij l fl -3 y±£. Ajuyui jjV '. 11* j.Uli , j.>.4 j 
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d a j ^ i Lojj ^ jitl 3j *~ 1 *' -? d>2l£JI • La^3 JdiU tJ^" (jr^ - 

jjl j t .".r- Vl ^ ll«.J 3 j Ijj ULftj I j-a . I 4 J ^Lj y 4_^uL Jaaj £>**1 
Uajl 3 jj* (jjaLs 4-C.j-i^i "Jjdeli iL^Ji-a J>sL» 3JI £U-iJI <_yk (yjJl <J_JajJI CjLj^U 

3jji>L>. 4-uJjJjj jj-k Sjul fl-kLu-J <j3 Jlolj fLc. >1 l-U* 4-4J .jjk-ujjljiJI {y> 

.4i3_l_> 3jL>-lj 4 Jsj^1s £LjI (jjs i<- ~x m 1 (_yJl Jjj-ojil ^jljlllj 


^J ". a 4 Ijl>- d '/^l > ^ Vi 1 V . * 1 1 1 ^uijJI «.btl! 4_L_i-nj_i^Jl 

<-* l i( j 1 11 OjLj-uIjJ 1 A uiS. 1 ^ \ l fll 1 Jti <alj i4d*»j^/l j 4^jta>%Jlj dLxj^M (j ^jL 

/» .*i j 1 * 1 ■ 3 I I ^3 LaL>L>. ^axaieju 3 I 3 i a 4_uL»J (_ 3 _L=>\_i_o i—iLLa^VLj 

5 j A i.^l l 2 A U ; 1 1 ^ 2-»jbAQjJ I LjMJhJI iJLHI Jj < ■»(ylg. •2.211>JLI t 23lla jJI 
ioljk-sJ.1 o'jJi jt jjU 2_^aLi- 2^L^*. occipital-temporal 2-JljLiJI 

^ Vi '.1 1 ‘i.^.vCV MT ^ L / i.jJ I 4-ic.JLi^aJl 4-aJaJJU i __ r 5 1 1 LjM*>*-11 

j A .*.~ j ‘ j t < a i"tl v ^yiLxll ^jIjlaJI eLaJJI jjj« ^ d-, j .i jo.i I I Lj!)L>J1 
4jSL1j 1£^II CiLIaj-^t-1.1 j>*2 .CLll^uaVl i_yu jd>- ( _ , « o ^ )l t LeAJI (_y3 4 j l i^-i « 1 1 LM->JI 
lit .2juaL> t.Ajlhg (_fjjp j-ll «L>J dy* 4 -Lxxa (jLLia (jlj <— An-vf. ^l Ly xbji, 

£ya _}t 4 juoLu 3 j jI 4-i_£.La j d~.C ■ ■■ 1 ^JoLxJLI a JUb (jjo d 3ti i a £_Jl—) t i ./ .> 24 

3ja»«jaj IJl>- d_Ld>l_>- i_jjj£. gp-U JL3 <jS-t £jj 


£-« J jf. J_y>-jju i_ijLuU 4.A, h .id ^LojJI ^yS cLvJUl ^^loLj-O 

J'3~ ..." (jy>- -Ail^ ^jJI ^^jjju^vLI L^la jJS joAaJej iJ^Vl ^yk CjLjj )~.n a 4ku>J 


( j J a d « d I s 4j^5 CjLs_ ji*_d (jJoLiil dJui (_yB d j . ./if. lj^L>> 4jC.J^3^d 

d r j ^ -a - a jj d V U. a ^J1 L^».Lb 4.j.,nd>t II LiMi-JI Jjayj i^jJLaJI (_y3 ^yJjI 


jl j >J1 < LdJL c (ja (_yLc.i i_gj- ~ u>.u-d ^y^ ^-3_i 4., j 1 ,1 s\ c Lj!M->- 

idal ltd {j,s\ >.dJ (jSJ .( ( _ r lci 4 3 lo . i .a _G-d3 I 4 d I ni d (jl 


, n.^,«1 


£JCa$ (J.1 MIj IjlSLaj (3j-JJ^ 4-LJ- -V jjl 4jJ-ilJI Jajljj (j^ • kvjdiij J^i j^dO^' J-d-p 

. nj .^~ V--d (3j-la IjLA (_y3 (3kLiil (j. '-n i 


iCj^II_>J 1 dJ_A (_y3 1 3 . 1 A J..X C. J.x I ii 2~I I 3-jLc. ^y^tksJI (Ji.j^l ( _, .1 *V J V 

l 1 « <>! j Ijj 3 j ’, a La (J-lL-S) .frLje-lJI d)L ^ j i~ i 4jLSLd (J->0 ‘O- 5 ! 

IjL jl 11 lj_4> .^LajJI sLstji (y^ JMjvVI t±jJL^t-> . 1 — >La j 1 a t l ^^idj jLLLc.VI 
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ill yLm (j-a <Layj I gJjLbiJI ^Jl j_iLS <jl_J SjLx 4J-C. j_J_»_j y jdl 

JaSLj .^LajJI «Lx_ji JS JaLiij { _ 3 JI Jjaa t .A.g.A» 

oi ‘o^>* <11 l <|dJL*JI e-LuiVI t ,rt-i'i7r,a yjJniiij i4->jl.<^i.>) 1 b jL>JI CiLsMIjI 

(£y>-Vl iLxiiVl ji l l "*1 dJ 1 ./«II LjLsJI JaLoU £-a21 JLdiLjtJ l_La.lj lailjjl (jl 
(jLmjVl d-juoLa- I j_a> ^JUXJJ .(J.X » 1U (J„< 0 llj L-iSJ! jjX. . 1 j .«U (Jf js 

^JLuaJ <U.ALHI oJlA £yjuaya ji vijJla. ( _ ;r lc ol.xuVl 4a-jj . (j_« lj.lo.ll 

^ ^ - ^1 ." i V1 4,jlf, ^ uaL yjJI .>. 3 JLI Ji i"l. V~Oyll 

Jl3 .i_3j 1_*J[I -La-i jaxal y£ju JjLs*»j (j\a- ,_p*aLijJI 1JL^-i j> t i'i~i (jl ,j£LaJ 
J U _I ,, 1 ' ^ ifly£ju (jx. LaLaJj jaeJU i(jj-L>JI j-l'i-I (JSLuU I—Lit III1 i_3jJo i _ y Xc- 

f ■ .-Vi £_il-)J j <4xLm ‘ aJuu iSL^3 . £jxayU_> dii jlx. V (jj/ljl cLa-mi dL>L 

S -tf 

aLa-mVlj Jx.ujJJ £lajJ! JaLuij (jt (JxUlSt (j-a J-ilaj .> ‘ 1 i 40 (_jJj ^jxtjuaJ! 

‘-■j •" (jua. --a- .II ^. ..VI jjX. 5 lj ‘ ... tl 4_LjLjua_*-JI l_j}L>JI £_a_2_j 4-ilj) mi U 

lJ) s .t->jiijj .x_. JI Ijl^J (<u£LmiJLl cj jLj-Lt-~Jl dJj Loj) yjJtl dJL^ia olyjjijJI 

,jjs £_3_jj_a j.ic. (JSLii Lij f . .VI SLseJa JmLalij 4j*_jaejuaJI A.u^ jlJI L^LaJI 4_jl,j 1.11 

au-it i , <n-, 


CjLo-aXc.~i.il ^-a-ajl I '1 g ! 1 a.j a . *> - LL>l_±3jl (_yX._j-U 4,jmua-tJI CjUaLojVI Ja-iaj-J 

_ jl».Ij i_3 MIljI (j * jj SjLc, . 1 ■'S» a I ' 4 Ij.Hj Cilj j 1 n ii"i 4. 1 . i i 4 a .d ... 41 'ill d_yJL>JI 

Cjljjj-ajJI (J-o.1. V (ji_a- _ t_3jjJa_)l (j^»« J ( _ r b . 4 1 /^l‘iI (yu y jJI 1 —3jl~i "iVl 

.(CiityJI ( J>IAjJ J^Vl ( jr ix. M-m Lo-a dj) jUj jl (jUa^lljl JLjv yj JL^ _ 4_uuuaJtJI 

4-uju3jJI LMJJI (jl (j.a.i^."i 1 V C(_ 7 m (J$ j-il all (jLj ( U i uJ ^ItJI dJLA (Jj-a 

* * • 
.(_yX.lyJI yaX Ja.ll jIjT .5 U» ■':. 1 (jSil V ^LoaJI (j^o |_^ya.VI alya-Vl 


^ j(jmflL’ili.U ijla lu il ObLa^u^l 

. I-La. 4 _!*> t al m. 1II Cllji a o II d.L^.1 ojl o~i.iul d j Ulj ajJ I CjLiLjcj-iVI Jj-o-J 
jl (Jj-aj CjLa jilljl 4 jusjL»j _ji JLa-lj (J5 j-xaLij i(jy*-JujJ,l (j^a j- xj S (j-aB i ,i.~_i 
i~il a laJJL1_g i (jxijLiSLI I j i4_txLljuaJI 4jySLuL*JI C;luul Ij »4j 1^ U CjLjI ii illj 1 4i j i 1 1 
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JoLilli J3~^ *4jI o 111 * \j->- t4_xjj_>JI 

• <b 7 4^!I 5JL>- ^jLill Ja-Ujll 

* la xjuJ ^ ^ i^> lJj iCjljL^eZuVl JUU 3^-cuL>Jl j^yAlot_> V 

j] i \ it* ^ d . ,.l i .i.ll .4-iJllJl CjLljtjjVI Luaji d t * . 4_oj l j t nI I ^ 

' *h|l ■ ~iT I ,1~| 11 d l"l a a 1( »L>VI dJUJojf gI^jXJ OjJL> ^d .(jjiijLdJ 4 ojl] 
(JjT~J 1 ■"' . 4_LjLl!l (jjfl (_y9 dLljL>U j^jJI 4_^_>L£Jl J 4 _l J ti~l t II 

iji J-j-9 _ (_ 7 -<—> - i—S^Lt-il d_ < i ii K j 4_jl, > j II (ji .^L-JI ^JJ £-j_uoj_a 

.jJ»VI *‘"3r (jlj i_3^Lul 4 jla2j 


' l^^ySjjLSLJLI ^ ~^a i U i 4, _i. nl_i ■ a 4 j I a f. d A ,--.j i Sjl t ~ i nl i t-i I ■>. ^i i ij V 

Lj>U«- OJJ didJL>o (_pjl ol JljvVI . V 3 d ~i 43j_*_a (jJ-C. dllj.JLcl III a <_JI d.-fl.JL^.'i (_y^-3 

.(_ r C.^Jlj Lgl&Mx. £LojJI ^jJLa 


pjU~."tlj J-LLojJI Y - Y 


4 -l)fl y uSki\ . i a »11 j 

^ j'l a 'i < ■) loVi Lr c.^JJ 4 _i i i,.-i »11 dijIJoLujVl oi i^jlII J^Vl ijuJ.1 

/K i 

ciJjjd. (jiiCi V 4j,.j■»■>!» 4 3 t-\ 1 0U5IUI ^ 3 ^yjjl LjMJJI . - 

.illjlinll (jic L&^jjG 4-uLSLat jftjtj .|_^j_jjlJu 


d_}Lua>iJI 

logical i_jl in -»-l 1 ^ 3G :tl j*j^iLa j»JL3l «tij ir-dLj 4-j.i.r-l La j _■ ■ ■■ 3" jjxfl 

4jj^^jiiJt dijljLi3.il djLu> 4 jjJoj ,j-G3a 4 jl .depth of computation 

(jiiiM u 3 I'll I ,jl j^uajj d_iL<a.*>JI I j i o bj M_o£. aj_dH£.l 4je_ilj JjasjjiJ 

j t Vi d4 1 i~i II . > 3 » II LjMiJ 3 ]n III (j« « II . jljij 4_>.L»JI ^y» 

jA<> 1 1 j ~jj j JLsc^j 4 j t ij->jJLI dZiLijl i'i !b (j-djdjl jL>- 34. i . „t I L&Lj^L>. 

(_yjl 4_i3 (jjjdjJ V j'v <~it I ^ Ul ■ i i. i j.„u~i_i 4_uL>J L>L>. 4-dlj^a_>Jl ^3 U»*i tt jjja 

•>w 
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< I I JIjJLs-V (Jl— l> 3 4 jlrv .Li.u l l i bf mil Sj^uLiil jJLI <J ol _i_>. 

-Lil CjLijI i_i 1 . u i_ -> . (3-SL<u . 4j j»L_2JI ^jLaJI u > e- jjl , ' l ■■■-,' l 
j-. a , "rt I IJ (jlajMJ 4_jjlj_U £^I_jJ-I (j-4 Jjt <Ld-j-CLi-jjl j ( jAjLsc_ULI 

.(jjLSJ.1 oLjJ.1 ,_g .d C . jLlc.^?l (jjj-ij (jrjjljJa j*l-lir,ri..».aL <io.<!uJI j 

<jL-dj^JaJI . jJLI < j£. 4 d iL-u.ll t ~>l M II ^ya U^.vir, (^SUj i JjJLi J < . 

<? 

<a_U Jjla j-iXj .4 a K a Cl L i l a C. idJjJ—C. CjLl ■■ u. - u j 4 —«_>. C-iLajJL » _a 
3jl •*■ I l„ I 1. 1 < .* j ,e-^L>-j 4_3JU CjLaj I t U oixjb ^yC. 4_J4vLi ,jja 

J-aLi oLL-JI ^yLc. surfers ^lj_aVl (^LI^uLLJ 02 -oUJlj 

-4 jK* 


i4jV 


J1JA 


5 <JP iWaJlj jcjjuuaJL j^urStl La 

ill ^>-a n l-i I a Jj a r 4j ^j_j_uaJI (Jj ~i a~.ll 

. 4 J i a i>. tl 0L0J).L..U JiJ iL^jfc^r*. 


4-uuLuJI (jJlc 4j^JUL 1 JdaJl tlxcJ . 4 1") Ld-d djjud jj ■•.. 1"I I jL>| ^ ' ~~ 

•JjLa j .*s\ if . l-t i i i (_y!L VJ (_$j ~ ■>_! 4 i^t id^uuJl |>jJLa 4 j>-I ji.a ih N -uuaj 

OJjJ j . lrJ l 4-Jo Li 4_>.1 jju 3 l^Axbjjc .>) Sj^uaJl Jjusllc. ^yQ 

Cy* 4j>.j J^s -3 jlSJL ^,~i m I U~ (ji 4 _iq > J1 ijLui> <UT (_,!£. .(Y_Y JC All Luaj? jiajl) 
^ '^LL jiL u io (JSLuu ( _ J J3 t_»Luu_>JI (juai»J lil .4^Lil 4_a_$_« iCjMj-uuSLlJI 
iju-a ■ 1 g aTeJ. /j-C. j-laJI i_9^_uaj i4_Ll,.ull ^ 1 4_>-j j. £lA Ldjfs* (jJxa jj L J !*•-»■' 

(J^-a ' u -1 LLLauJ 4 j ; in r. LM->. CjJLwj . 4-»-jJ Le_j^_uo iLLaj iPjuljJU jl 4j>.^ 

LaouaJ I (jjj j-a-i-a-TJI ^ La.j.i.* i .(i_Y ,JSLuuJlj Y_Y JSLjJI) JjLa^a 

. JojviLlI | _ 7 lc. .A.a~i»j V J'La y a_ia~) ^j^juaJlj 


L i ..a. i ' s> Lt j d , i* i j ^LojJI L^J (ji (jSL«J I 4 ^.i II CjLoj 1 1 II 

* — i a . a . l I ^J^_u9 (JaalLuia (jj jl a Y • • I 4 i ■« r. V 4 - 11 j J J ^11 

J^l J-A u ^l V ~i i h?i ( j - !, . t . 4_i_a_-i^l J j 1 fl oLa j l t . L I {yt JjL^JI jaSJI I \ A {jSA 

(J^uuo 4 ^ S LA 11 dal m i il ^uln U.I .^_^jJLI Cj IJ I ^ 1 rV ( oL>JUII 

* 

a UUj 
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t t Logothetis (j-uiLu^ajSLu ^ 'I <■ a Ah^I 

tliliuuJI (j-C 4 _OxL< 3 3^)_JJL^3 7^-jJs ttaJl .(j^l, .i<"t ^ Baylor j^LL 5_iK 

jjjiLajj Lp-. 3 ]j^iG-U Cjl i it j-GLa J-,g».a (_pi j. In < £ 1 g ili^j 4_ppp3 ( j-'-*-p- a 

(_ya LaL<iJ 3pji>L« I ..nil 4j_jpL CjIj.~ .t 1 4-j_j_|_ijjI lp£)p-9 lj-ij.5 • Poggio pjp-p-i 
^LaJLsJI (Jp-m .4Jbl_4^a (_p_uLjJ p-a i_iHLa (j\Jua (_pj_>-i (_^1 ( _ r Lc. 1 —3j-*-jJI 

jjva 4 <iln La 1 . nil JO .nil >:LaJJI (_yij 4_i j ..n r. b^lci- p-*s (Jjl^JI -ip£p dJI-LLp. 

a . ('n A ' .^4_L4LoVl 4^plll p In 1 1 ^ 4jJpJ,l ^LuIljVi i^y£- 4j>u^ t_$j- u-q 1,1 4 jul3j ^LseJJI 

. Li^LiJl ijjla <uLkI ^p-GJU JaLiiuJI \ — Y (JSLgJI 


Distraclors eatGH! .Target ijji$JI -.px^jJI caLjLu 





-48" 




-O' 



Distractors 



800 msec 


^ y°i ^-p" II t U lil l a a t una-tl a_GiKtI 1 n a ( j r a ccxt 1 j. 1 - i ji ~cJI GY JSLGJI 

dr j ^LuiVI <—^yic L_Jj JoQ JjJjJ d-iuJl (jy C J f.l^tUl ^^9 4 j m ,0 f . 4 _lL>. 

a (jl^_SG>JI LlfcljJ 3jJ-U£aJl 0->0 4_3 cl-GO_ 3^3 4 lo . < i np-M 4 _jL^Iu-uV! . L:r £L_u jLLol t j-4 

Jc^-tTu.1 \ (j-c 1 j-jjlj jl 4 jvjji Y i i -LA jJ I • 0^-*-° o^3_i 4_lL>J1 

. d I I <.--I * ! 1 4_lL>J| SjLjI ^9 4 n 1“ ~ r- a 4_t_tiL-a ^4t_uL_0 - 4_t L> J I £J^_»U ^J-dJ 

Logothetis and Pauls, 1995. ^ Jj^o 
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4 _Mintl l .4JL«jua 4jl in4l 4.US'i l j J a (jj^jjl ■ <! . ■*■ /» _l_i j .*. 

4-i l i n l < ~<l4 <4jlirll 4 1 < n 11,1 4j^ljJI {jC. 1 Jjjli Sjljl J_iej . S ^Jaj 

4 md‘t J^JLl Jj_ij (jV ( j iSL j Lu l.g $lLlj p£-J .4 Al~4-a > d , 1 I { j Jt nl . ill 

£-4 (JbOl Lo£ i4_Jl>JI £>-4 4 lj*i in 4 iil l V| j i4jjJl1I j • r ^ ^ I 
0 -'-& 1 (_ >“J~ ‘>^>1 L^l« (3^-“ IjMi* J »‘~aC. <J£ (jjO 4 j|-» - ^1 iUii 

4 -aj ^ Ja . j (3^3-1^ g L j I i.ui-4 LjM->Jl dJUb '" - ^a l L>s j c, c. . Ijln d , jj ^" % VI d X jj U I I 

CjU^Uji (J ^ t) V J^jJ.1 LuLj jJ-JLg-jJI 03^d o * .*' 1 

(-3_>x*aj i4_jjLdH>t 4 _lL>J 1 (ji « t ij .L$J (_pjl 4*usUJI ,jX. 4 -Ljl a 

< Llj^b Ijljju (jj^jjJI 1 jl 11 * l~> 1, m fi LLaU- c ^l£> Ijl 1 *r j L* M l 

CjLjfiJI {jA IjUfc (j a <nj .^Jl i ^jyx . il l ^! jLtujJJ 4xdijj ^ <~i a s (jlfs 1 jl 

5jl£.LUI ,^4_u 1L>JI t^-G) 5. 1 1 l u ,JLi4l (Jj .lim ^Lr.) oLojJjtJll ^x. jj DJI 
^-jGjJLLi 4 j 1 1nt I I LMjJI j»LG-aI »It 111 fjjs j!i£i *_}J.l (Jej-> ' a 4^oL»JI 
(3-d-*JI jljj <4. 1 a.fl.ll CjLojJ_»JU Ojljj i4 a Tr ~v ji 4jS>L>jl jl j-d. -a- a 1 1 ^jfl.,1 11 

■ 4 jimtll 4jiiJI i_ iLuidsJ (_,dta.Ul 

o Jl& LqJ 4-1 j i m 4.cl41 njl . ,i iVI ^ i,i>. ^3 Sj^vjJU Lj^L>JI i~il > j (3^ Ch 4 

LiiL>- »j . ~ i - jL>J I 4.q.^H 4 ^-jMJ j.i d i~rt L^lc 4lds jJU Sj \ 2.11 

dJUts * 4 M il l (^3 i-. i l 'a MltJ-^U 4 jL>~i i ill .\ 1 ->JI ji Cj^ int II jj 4 j K11 cj\ juSJI 

0 

- . ljul 4a-j^ m l)jSj V CjLaj-L»JU 

oi tilljJ^/l L_y3 Ainu 4xa-J^.mll CjIjj m~ill (J^ <jl U " ^ 

• Lr^.^l] 4 j i is\ x 1 1 CjUsLujMJ i_£ll^ J 4 X1 l ^J^juoJI Jj~i a~ll 

dL>JJ l^4j a *.t I p j tl 

oOj^S 4j sn lo- L^J^-djJI ^a-J n 12.11 (jl (_j ia inllj in It lJJJ J-LLdlJI '"I Ly 4 

gl '« < * ■ Ld-le Jj-a-e (_y^ lj4j a f. S.i'i a 11 d ji i I I Lj^UkJI « t - ^ - •' -»■" a LaeJLl 

• 4 ~ i~ i a 4 j mLa. iCiIjIajla 4juaj ■• ■■ < i^LdJI 4a_dJI i«L%JJI 

iS J- 1 -^ 1 ‘ 1 ' dlatlll (_y3 Lj nt j I I l 5 _j 3 l ^ t nt t 4 ji 5 I^jJ .1 Lj^L>J 1 j n I»~l .JIHI Joui l^^ 
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(iSj U 4 ^L>ol 4J Lo iJliJLl (3- j y M (j-^) » 1 1 ol g j , ii li l 

^^Ulll ^£J bMSJl f^yC i J A-C- ^JTl<QJ LojUJ i\£j.kS\ 1 II cLuauLil £yA 4 f j t d 4 3 ]n I A 
dU3l Lilj-Stlu La J£ <(JbJLl (Jj4 f ii 4j>j?r.ll IjL u -a Lkbol ^ In i H ^Jl 4-o^.Ja^JI 


1^-tb yj> j 1 fC 1 jJI ( _ y B j.miT. J<iuij 4 j n.n » H L^LkJI fd^u3 ^ 

^ ^ . Itj^w L^->- uL^VI f- b \r. \ £aC. i, a < m£j 4 <i In t a ^ jl_j_l 

i\a < \ A ,4_rtJj-ju3 4.-i.r<oL>» jlj-LaJ! Ijufc 4..tft,fl U 4 j nn L>JI <jl ^lol 

*4_tc_jj_i-cd d st sj t-\ \ 4_j^^JI *L>o1 ^JjVl \£j- i^i-i.)I c-l > 111 j > tl 

!/■< 11 J J ^ tl . LfcjljL-d-dJ dL>al {_y C d Ui , ;.j.~ 11 4 lC.,L nn.)l 4-aJLbJLl 

Sjj^uaJ ^.aU;4 cuau Jl->-^_> V .<jlj_i-dJLo (jLaj ^-Ja-ZLlIj 

- ^ s j /> r (Jj * * «> t4j>.l^-u> 4S^>JI j J7 jJI 4 i^\j> 11 Ij>L>JI 

(jbUb (jt jJUj - JL>- L yjuxS\ ^1 4jjj_>JLI 4^LjlJu11 JjJo (JjAZlTc) Lojj - £>SJ 


^Jl LjuLv j2>I^_u-u 3 jjrCujLaJLlI (j\ ijju~)L>Jt 


fbJIfl<ti <Tl ^yll ojl>J\ bM> Jj-4 

c-eirfclLfauJ (jyjJI 4 _ojux^u»JI bM->Jl <nl l JaiLalJI l^^-IsuLq JSLoj 4^oj 

L^jLj I JL_>- 4 ual_>J1 LjM_>JI dJUb t j is >jJj . 4J $ njuuj ^i v^-cuJ 


1&&1 ci 13 jli>. ^ 3^-a J£ ^ mi m : grandmother neurons Sjl>Ji UM> 

(JidJ (J*\ Mif. JSLiIaJ 314 jI Llljuv ^Jl ^lb~r> dn-^ujr) V 

^I (LjjllL3j <4 II Lj^L>JI {_y& <i ir< £ju~i. 1 ) jjJ^,lLc*»Al JoLbJJl 

S ^ 3 jl>JI 3 jLtu j I d ji 4 ,a <u~i >4 3 jl>- JiLo < _iJL*-a 

-ild j 1 * H LMSJ1 4 ^LjcJLu<I 3 ^, ^ . 6 ^.Lr» «>»lj ~ r.Vl ^1 j_jt lZj^xjI 

^j-d > t»iA LiSj_*!u UdLukj Y—Y JSL* 3 JI ^e-xlajj . 3 j^>.j^a LjMJkJI ^jla >jt4 

^ ^ 1 > 1 H <z.4j > o 4 j^^ 4^> Ji 3 iuj itjLuujVlamygdala 3 j^j 4^«<bi> 

* •» * 

( 3 Jal-L 4 1 ol j 4 j^-ua-i ^^ialjLa . U . ,.j~ 11 ^^JLuaJI (_^a.jJI 

J J tf il III aj tj^j-^ L^ ^., 1 1 j (j; I' l o U j>*-o i_>L^C.Vl 

. <1 ,^r VI ^ 4,-i.l.>» 11 JoLIj 4-j_31^ 0 tOLLUIj CjLjI^^^JIj 

<Ui>Jt OjI -a-l 1 ill 4 jl>jL>- ,^3 Fried -L^ja ,jl -a-1»] 
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1 J U _1 VvV *1 l n IIIJ 0 * (jja jjju» vLlvLJ d-_i ■ -y-i « 'I 
jj-uaJ g^.LUl J^S <■ "■« 1 ni 4 . 4jua 1jj-uo 4-C.•y.aj .2 j . ..1 *j II <J" j j .--. 
ti ^Ua- 4 (jrLc. iCj^liJI jj ir-i 11 tfJUk i /■!*■*»* el_uj_j jl j_a_&LJuJ, 

i ii l-i ’ii l 4_s.jj (jiB j4j l j-oj ;L«Uj ^c. I j ■ ^■ 2 ^ sj a U pixels cij LuiSjJ I 

f *r 

u L mI > j^UguJ uLgjJI {3^C, . Lol_4J <Ct^V 4_xlj>J I i ^ liojJU I 

^ UJ 1 ^ Jj u! >*>^1 Uf^ 

< A In jj (j I i K-i]l jlLj -> . < j I ^ u nj oj $ ,', jLuLcVl LLxjuaj I jl 

.j»5Lfi.VI JjL-uJ (_y5 ^aJlmJLl 6 4 J 1 iS\C. L>U j-Lojill 
(j-uoj^JI eJjjJL }Lalj£ 1 _> j r LLiLoji ^JSLuu 3 jl>«IjJI 4.j 1 ^ll ijla <ji <iiUj 
L)}L>JI 1 4<XI3 n *3j-A> JaaSiJj (j! £>_a t 3 jla<oT 3Jl>»Ij 4_uL>J 4 il-v £jw Lj . ij . i I . j - lS> 
JaJaJ»J.t Ij_a SjJa Ljua-jl jjj_j lj_a>j .Lj>L>- U~.j . Lj_> 5 U i'<j II 

JiLa .1^x1$ I £ -wlj i .AilJ1 oJljJLC. Lj^Li. liiLxJb (jj ^ ~ ■.. 4 jI (jlal -iSj ■' ■*■. H 
i^jjl i—< jjjJI 4j-j £>SJ . jtJI tjJj-a^>JU vlljjjXLaSi I i iKj 3 jl>JI^ ' 

(j!\. i"ii,) ,3JJL--JI 4-a-ij In II 0 >1 £J (Jx.flit V eli^jLa uJt ,jjO iALu^. ~ i <1 >l La l . j V 

• ■ A 1~. a 
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1000 msec 


t j-> 1 3j^UI ^a ■ ua£. 4 _j_L>» ^>-13 Joxj : (j^-CLdS (Jjj^uaJ 31.ii.Vi 4 4_uL>. Y_Y ( J£LCuJI 

0_)L>.V, ul . (cUuLlll! Jo jlo. >J1 4-L^o LaJl 5 jSi-a 11 j 4_o_iliJ 1 ^ \.a i ^JJoHj 

Cl<_x5_Co 4 _l 3 ! j_C 4_C^a_^c_4j t ( _ 7 _<^_uj iqoLoj ^ l a.j 3 ^JLj 4_jJ_>J I 

LJo ^_.xc j C/\-3_) Li_uJ I ^Lu/^^Ji _j^_jloJ JLu . J^_>L<_uJ 1 t _ =r SLj^_aVl 

Kreiman, 2001. {_y£- 4J4l»_^ . yi-lTi-a-lI j\ c^-x-CoL>^J 
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• population coding j»UJi Lci-l^ uri -^\ JluxU JSLi 4_«j 

* }J> 

- 4_u3 yxt£ m j£\ ^j5LtIuJ ^X-LuL) L)^L>> ^yA OyjjL^, 4_C J >~> doLJuJ CjLoj_L*JJ j * '"•< ' 4_l3^0 

* S 

j-ux£ I jl i4_Lal£ 4 x,j_4-?cl>3 £^>»Lj iU a ) J .JoLill 3 -JL^Ij (jr*-*-* ^ 

.J .UU J.A {yC. C-jL-ail^l V Lq If. iZjJj^U . J-Ut-O LalJ I /y3 3j^J (J-C J>_ULJ ii> ^-jLLo iji ) 

4_Cj^_>ull Uj^w (Ji-cJ (jr lJI 4 j w.-> » 1 1 LjM->JI (J^ ^-&LoxJ tLaLcJ Oj~CjZJlA 7>y J.UM 

^U-UD ^Lc ^_ULoi_) ^Ll^-uI^-U.u V Uiij Vila r.r jsLjJI jcjLjj) CllLa^mi ,jA 8 11 

4 j i j^-i a 1 1 Lj^L>J! ^j. l.l i «o JJLC. V] d a-* “ ••-•, 1 • j-jLu-U J- JuM I ( _ ; J3 . J^-£- 

. «Jl>JI ( J_lLcJ ^ya • ^3 i^-O-UL^JI jjLjUll jJ-tl^bLJi •_sjbJu . cLs y 


^jLuj ya Jjj jjj jliml ya L>o.^ilU Jilia ^2 J-jbla JJ '.^'. «i/.nil ^LJI j.b /inII Jlia T.V JSLUl 
(O^jLSLkj J--U^>J| j^Iil ifljLil .^iuj'^l _ai JjjjVLi jjjjjL'l (j_o JJaLkj <U_« (jl£ . Ljjj-iJlS’ 
■ L$j • ~ 11 ii qj ^ j-II 4• a \ ^tj _ cLuLlj oj^jus ifc. SjUuj (JxjC • -5 q l U • ^j.CALTEC H 

•j-UaJI ^ .(4JLJI5j-A ^ ^jLiJI v_,SI^jJLI CT it ^UJI •LI •*;,; II ^ J^LUI 

• Lp-jJj&Ul Lpj^LJlfs -L^i-o [>a jib .LMiJl ji 
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itiJliUI ^ (-Sj-uajll iijSwuUI j»L*JI j ^' xU JlSLj-Vl ,>« 

.-.\l .^~.... tl ^ £jjJi 4 JsMj u£ uoLi-JI ^yLc j-f-' i - x -i j -o>^' j i • ' *“- J 

4o ^_a ,Jj b 4j>oLj 3j.._i<i~f a 4jLje- " <^-u' L^J (C0I1CS CjUoJj->J.I) 

,^J V .£j}H!l ol>jjJl o- 4 -iL^»W UJ^* £j-b *5-^ 

VMii Vj oLLa$>iJU L>^ Ch!^ 1 US-kjk^- 1 J>slie-iVl 

.^.sLajJI 03 UI O ' 4 

i~.U I .UI I 5 a .UJ 1 LM-i- i> a *J fbJl iJLj- 0 

^-. ^"j 4 _)j_A 4_C.j_«-5s-» j < i A i ~i -(°- A ^ .. L .fl J I) t_gj 

LiMjJl (>a 5jJLj 4_r j, a A-iLaJL.^1 ukUiejj .(Sgj-iJI Si-^- * Jl) 

JL^ .(1_Y JSLjJI) l_L5tJjJLi 4j>-jJt <J3J ^ ^J-^a J£A? ^^H- 1 ^-* 1 1 

I j'.<- .-A 1 St I Jo- 5 ■ - . ^. V, a <U_L.ua C. LM-i- L^aji o- 4 ^ 1 - * 

5_^l j 3 5 J .« .-»j o-^ ur*! fc* ‘( Y - Y 

Jjllaj JaLAij ^yJl .LaLaJ ^^4^9 (1)^ cr^ l< ^3 ^5J .Jja-ieUI 

- 7~ '-Jj .S^-aj UM-aJI i>au*J h - 1 - 1 -? - ' 1 ^ S£L»jJl jLLL^ ^ >A£ iA* 

_ ap._ i> .Q tJT nJl oLiuaJI «JLA . l&SLaj b» ■ >> » 4^-kj b>UJI 

lilljjMJ .4_blJ-X> Jk crfl oLi_u3 - LjJ>^£. 1 . a .i-l ^ -lj L4J o' l£' 
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1000 msec 


J J -9 II tLaoUl 4 .a.lj^i c. d_J3*- ^vlj J-Cjua :d_>.j d_jJL>. k_Y * 0 

4_i^t-i-l djvj (J i >t ni l . (ctloli i, II Jo g-Lg.>aM (jC-lj d-C jilLa j^o ( __ r Jl 

• o^Li. JL^jl i D. Sheinberg and Logothetis ^ ^ 


t- ^ "' ’ ''-’ i_J-l—i_<J--cJ I l j f £. d_L f ,ul—!_u f 4 j^_4J j. Jb -il 1 (Jb-AjJ! j I >1 ~ i 

liL&Uj cbvj 40^ ^Jj b_i! .jj£i oULu 

4_Ji. ^bj J£Ijl -j-bJI ^ bb/l bc^j Luj „ U;tl , d ,i.~ 
LiUJ i_U-*J b>Lk]| {j_a cbVl d_*_U2_j <^1 j;Ll^o liJJLs .Sj^nJI L>U. (j_a 3a-oJj 

iy* oyjJ^c. ^i_j d>=-j 1 -r^-~-‘-‘bl t>3 i3j_SJI J^l ^ 4j I d_ 3j 3> . \ l .Voi ) 

-'- ‘cO-^l d_p~lj ^ 1 d_dL*J! 3^jJg3.,,J3 . (d ,y^r a J ^ 

4^jVl L>U (>! dnlcu^: (j^Lcb (jl (_>^>>^l ^Ijbbj j_bl 

d^jji J_a<t3 jjSUj U^lu -3 j-3j g^QiLi jf Ll>Ual bbtl^VI I-, ,l r ~, J 
d^-ublj ajjvlj ^ JoLbii (^lillj I jjcJLjikl! ^b j a 4^) 
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‘ M l _j! iY j 3 (jl (j^-aa 4 j } 1 s> f- G^L>- 

i a ^ i~ ; t /i i \ i i ss 1 j j 11 ^ i A "a i I I 4_j—t_u 1—i_u ^ 1 o^ ^ ti 1 1 ^^-1 1 11-^ 4, O - ^ ^ a—t-a—*—i ^ 

a Y-\ , 4_>-( 3^ l j)-a 4_>-^ ^-L-LC—l! ^ . a ^a 4 __u_l^ 3^ 4«_il>> (—3J| O - ^ (3^^ (jl 

tjjSo icUtill j)-a Y^aaj CUaji 4_JJ>- \ ' ' ' * * jLlcVI Li*-^ Ijlj .4aj]3 

.iiSLils 4_uL>d 4 3U i a 4jLaaa*J.I 4_dLaLaaJI 3jJ-aJI 


daLiill 1 


(J£ C^a*o ilsLijJI IJ_aa» (j-ua-auaj_3j) lal C -i , ji j-lsl iCal^_Luu ^, j; j-La 

^ 1^ 1 jJI J1AJ.I . 4_Lia<_a 4 alajlj- ga>-Lla Tea j-us (Jaa-a3i jaiLaa <_dljal 

^-. n-, j r tl a „ 3-, I I pj[_c. ^1 ,(o_Y JiLAJI) Kanizsa ULu^LS oil« 

tiJLjuk ^aJ jJ (jj-a^v iLaJa_a £_La_>JI ^£j^a ^1 m < i j i lis jjLca>- Gestalt 

^_j_>- 4 - 3 , ^ d 5 ^_l! la 2b —a_a • 4_aj^—aJI PaCmGfl jj—a j II (ja—J alia\-3l_a*- 

(4_a_iJla>Jt (jy-Sj . 4_I ‘ • < " 3-Sj a_il 4 _lj ua_*JI Lj^I—>JI (jl £—3^3i (_,_!—)l 

,J j i^i , I I cL^eJLSI 4_j_a. 4>j-l I Cjl—jLaeU £_aj.Lia 4. Li-taa-C. Lajl—a- J —>-j3 

,(Y_AJ_iAII) 



4 ’■» 


iM", a dJjJu ■ >u gj 4_3j^jI ^ l.c. djiu aJlC. Ltuui lS lj_LL4 0_Y 

JiUj 4_uu^jdi L>L>JI ji 4-C3-^=_4 (_y* oj-p* J^-J .^ 3 -^ 3 -) 

^ T J> e ^ 

f, |’,. .V. J (^jJ! tiaLiill lJ-La IjuS, .aJjjJ.1 a_>.jl i_3laita 4jvl j> ja) 
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!■*> * fJ lij Lt ju (ji f. j-all (jZ-aj V :JoLUJI ijui 3 lui 

JL^a £jLi- 4_JLi. cIj^uju 4 3 In i a [£j3 V > *LL«..~»aj Lo» .4->.l^_u3 Li^Li- 3 c j -i 

^>1 i ni l gl lu tVI 't^l j t" ■ ..I Lloj{ i f l*^ n * .i^t j .^i 

Lil^Laj y TTtoj 4Jj_u.j _$l (JjuaUI jl i-T ij .^-i H i 1 j_iiLua j_lC JSLuU .U*d (jSLl 

AojoJI (jja ej_»jl (ilij Jiuu V .tdJjJ LojJaj ‘.(<JL»JI £y> 6 jj>JI ljL$J jcj>_u 3 J .~. 1 

.4jjjuajJI (jja 

o» .homunculus ^>2JI Uai. ^1 jpjji o' LaUs J^JII ^ 

(J* a j V (J^Vl Cr^) J * n J V <Ui] • Cllljl^Ja JLrcjjj iiiJj-lj .^-LajJI j^JI ^11—*■ i }LaLc 
a...™ii l>uji O^a 4 JLjLa 4-C^a_3e_a illlx* .(1A (Jjua-oJI j k'. l l^JuLajJI ^ ■« 1 1 » 

l£^3 A r, ^ jin n VI bi > jl i ij m i l£J_jJLj (jl i. ( l-i.£_aj V U * lj* 11 

Cr^-ii ^*-jVl * *1 l*i J (^^jJI 1 _> t ^^-uiMuj .(Jj*< a*i II IjLA « 3 a |j| . dj 

(jV i La-i IJ tj^£j V Lajj JLLoJI ,j5LJ -d j . .—> ■» tl L^LiJI £jA 3 r. j * -^1, 1 gjjt I j ■ tl 

. jlj juuiVI (_ r lc. 4la> juo olj JL3 4 jLojMJ 

^LajJI 4 j.mI.ui1 JuOA 

4 ^JJ J j» in jl <j£. <_)Aj^ 1I f-Ld-kJI 3jLo ,j_a (j]i-*ja j ja. l~l JjuaeJ Lojj 

(jji-Ldj-jJI >_jLun£.Vl ^aJLc. >SLjI . 4jj.L>J jxLi jl as JjJ .^aJLJI 4 juj 1 ^ ^Li- 
.IjJLUol <oJ-U ^ University College j~- -■■ ^ j • - ■ 
^llU j-lajJl cJdtUI aj^JI uiuaJ essential node 3_. ...i ...vi 3oi*Ji ~n— * 
4i-i-iLlII ^yfl 4 3 In i a (_5_p-^o .JLHI Jajluu j^Lc. .4.uaLjJI ♦ •" 1 1 4_uusL>JI 
ajjJ1p-«-a3Lijij njj-LJI tdl jjV 3-J....1. . »1 2jl 2lc. tyLi fusiform gyrus SuJjJLlI 

(If® l«3->- Cj lL’ . j j i4j»-jJI <_£j|jjV 4 jml ml SjLd£. 4 jLloUI djub £y> (^jaLaVl 

^ (_yic. L^3>JI CjIjojju (jJljjV SjjJJI 

V .C-|| Irtf Vl tJr Cajl 4 -liq j oL L - >-!>Lo ^li. 4_uu.Lu.Vl > 3 . tl 5j<a u .1 ~~ 

ia_u.L>- fLajJI t^ya tJ_>JI i«Uj ^ 4un^itH L>LiJI {ya 4 u^>LL 3j_ j ^ m jJLsel 
Sjlitl LjMiJI j»i .I 4 K 4_u_ua*JI LX_>JI Ja .^jijjuSJI udljjVI (^a a_iLuaJll 4 a.^U 

< sJa23 4-uUll 4-LLJJI 4iL_ai jjU JOaj j^UI LMiJI Ja ,JjJL, JSLIj ^ .ura 
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iJjlJLU 1 * Loejj LjJlx. 4..j i n Luu'^t 3, v3 » 1 S (jl Jxu-> ^ a ^ AJ 

■ UV« uJjjJ.1 ^ Iju> aU Ju Ja dA '^’.5 -^La^-l' 

^btU O ^ 1 ^b->! ‘O 1 ^ 1 lK G 

. M~.U J ,^~.AS ^ ‘>>J -U Jjiuu U& .iulul 4jj t^jl l Cjlj-»-3Jt APi \S J~‘ 

SjjJta ^y'utJJ <jj)pl JL»-a u -3 eLoiVl t^LajJ! ,j-a -IA.I 3 * **A * *L»J cA 
3j...l. . SH 3 I^iJI (ji -<U3a 4 jjLoj JMJo J5-P ^ c£^i ‘o>U' o-^ 

. <M \ ^*a 4 jjL*JI L^JLSL^L) c.1 .i j. > 1 I *< ajlm ^LaJ-ll tj*a i_ii,ajJI ^Ja 

( TT ) JL>J.I 0 -° 

(jSiJj . j 3-.l l 4A.ua jtJjuaj ^LajJI ^ Lx^>« ^loLu o' ^'■ “'~" < ^ 1 (>* 

^ ~ a i* iii' 

3 ■ >j j.i a ■ U 1 j ~ I jSL&j i4oj^sL>>JI » < M~i , l < j iiiLi o t 5. > 3 f . iMlLfl Laj^-3 

( a^. 3 jl 3 jJI) ^SL i nK l >_ i 3iViU ) 3 a*.Ij 

t 

4_JL>- <^3 A-*-4jul-Ljui . i rtC . im y£ JoLi_> ^yA k £j^X+uS\ dJIjjVl 

j icJuVt^ (J^-xJl 5 j i l i it ' ♦ AJ (J A 1 ^ - i -j .Jlill 

JaLjJjL I j_A (^.4 .U.J o> CAyi ‘t 1 ! "J-iA 5 ‘ Aj'j 

*juk JLaLli ,>a <05 <^>±) ^Jj) a.3JI ^jAI jlLs 4 .multi-focal jj-Jt 

1 JJ 3 J .(<_uLj * , 0 _ * , Y JijJLs- (ji) < ij« a <^u-aj 3_pjJ i ' jj ' ^‘■ ■!.* i * ^ 

<^jVl eAMi ‘LAu tPJI auoLiJI 4i,uaJI AAs ijAc- (Jit 

4a*$\ (j>J (jijua <>-_jj LuaLi- oj5j (j' -VJ*^ ■ > 3 ail <jl LilL&jl <_y^ £.*Aj ,jl ' 3 

ji <5jjtU 3^,.,' ,.. i 3 jl3x. <A3^' i£j ,<<> ^ ' fL»UI lW“ cA • L ^'j- 5 V' 

.^jLJI (A 4*^ 43iij! : 0 iU' 

dJjLl julCJIj igjvtjjl CiVoA^a r -Y 

^yiuajdl 

, ■■•>■*■■.,-. JLujuac, <_}L3- Jita Cit J j I «~i 4JJ-X-1 <_iLj5JI I j-4> ^ 
aiC.M l . Jlj^JI I^A .U .'l^-l SJ aj ■ >. l b ^JLc-i IjLa ."^S-Ull JaLUl £-13>J 
J : ,^J- I a : . ■>,.» l_)^L>Jl Lg.aJLie-l»J (CjIj-IAJI ji) ZjAJJJ 4 ulam\-J^\ 


(>C »-«.ar.i,ll 
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. (_yj-uax)l Jal i ^ i il l JLS^ii ( jjxaj ^11 £ya h£jj> Lo£j . 1 j '< • ■ 1 ^ .4 ,~.l * jl«1 1 

• (Jlij-ul 3UX J)l M^wi ^JjxaJI j_j-‘ I^I«1I jJjiajJt * > -y~ ■ -j L*JJ 

yUc Jlxajl Jjiidl 

4J_j^,jJI ,^3 JxiJI O' (<JLc. ^3 4.J-U.L....VI oLtn^-MlI o* 

( ) .ijJljJI 4 jL»JI (^Jl 4 jj i rtC 4oi>- O■* 4 jCjxiJ CjUj^LlU Jii! SlJjVI 

tyiil ,^3 >Uaio (jr>J £jl>u 4X ^xuJ j^yj.1 J^Isu £l3jjVlj 

—JjLfcJ Llolxc-a 0^ (1)! L-aj 4 jjj->JLI 4_3j_L!l j U 4 ^ I r JL<lJLjl3^ —4_ujLj 

^12U^u-u_U LjMJnJI ^yA j&\ j) I oLi-o Att mC 4_jJ_>- i_ L >, i , *%. t-, «a ^*\ CjL£j_t!lJI 

CjLbxtll j-jjLb CjLajlxtl J_ij .3ju*Jlj 4jj_>Jijl i^LajJI sLeji J£ ^ a j ■ i :.~. '.{ I 
^iSi 3 ] JSJI CjI <>> ■ t .CjDlj jr sJI jah.»l ^^3 jLuajI Llj^Jjj |»Lc. 

JjjjiuU ^jlil »3_>x3xJ,l 4ajj^£JI tZiljxxUI 0-« ijlfjJI ijLxo- 

. ^ - u V lJ (JjJai L>3 j 

4->.jjj 3_alx 3 \ IjLv ixlaj j-UjdJ 4^llU ^>>.^1 JLuaj^l JjLuj 
JjLa jMiajI iJLxI.1 J jj ■ » j^ic yj_iuJI oJljJ^U 3j_uLa 

CjX i 31m l U Jx*o j^UI 4jjLxaaJI LOLkJI J£ <^3 4jtizn.ll Am Ij^jO I jl^JJ ^ 4 . ■ 1 

t>° .tlllj 431x31 ijLixVI JLsy . u il,.|l j > VI oJJisej fiMcj 4jxjLUI 

4juiu jjLasx Uj jJi jiJI ^ >jJuJl jLixl 4xjx 

local field jL>m .. u ^ v ^y-jt 4 _xajxx j-JiSVl J i .^~ vi 51 . ... 3 

t_Jaij 4 I 3 L 31 JI o$-«j f jK , m lII JLsLiiUl o^ -d>y L?jJl potential 

J .' ~ 4 J lt I Ij 1 1 yt < a J l t t.t j 3 \ CjIj3xl 1_4 .it* ^ 1 f 

ijjliu 4xxa*JI LMitll 4 j 3IS JOXJ 4i3J juC ilj^U ^xtUU-UI ^^SJl 

i^j-ll i(^jxaJl oLjjj Jla) 4xbbjJ.I CjVLsJI ^ 1 ... I . .tljLajJLdl 

^ lj,.,S x JsUaxj 0^» (» J±u±> 4jiJI oLSj^UI 

CH-I* JaLSjJl (_^3 ( j j- i ^ajJ.1 JL>Jlt Jl^-3- J. jJj .tillj ^JJ 43 LusJ .3 4 1 ...! I 

tli^tc l,3~ t l ahjS) Jio O' " I ^-j 1-1*11 ni V LuJuj . jLuixa ■"■■' 4xLj 34 1 ... * ^ 1^ 
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v-j-uaaJI ijliil i jj j ' » (_yk) Lkaloj IjjJ i t‘- « . 1j ^ ^A.i ma 9y 1 

, - > 

La jjJ jjA W ..^«< 1 ^.LcuiU 5 j H^itll frbj-uiJI JUsj i(Ua 2aajua£. *Uii- 

(TO) - t 

SLubeJLlI A-y . ,1 1 LtMiJl Jj-a CjLl j/ux-A (Ja^uj «LLjjJ<3 ijJLlA LyJijJj 

■ <i it ,*, t ii i a j «~i .2 ac X 2 1 1 2 .i ■»,>i 4 aoL>- organelles cjI j ■. -> , ■ , > J>aj-i_p iajLSJI 

jlks .gap junctions ^(>>^1 Jsuijy ji electrical synapses 

,4^1 j ■-•ft j " (_yja JjljJI 2)in v_3jj_Io >4 _ljl-ljl1I 4. i i i si < U LjM-?OI 

J * * 

<Js> S^-aUoiJI jO-* j>c. La V .Saj»lj 3.uvj 

(n )^l 

sub-neural 2 -l.^^x. c^j>o Sjpaj 4 ^->lj 3 i^jJI i- a a oJ I jjljJl >a 11 » 
3-UJl *■ 4 _j_ju 3L>JI (Jxjjojj CjLSj ; .L ib 'i/I (j^-4-> V * (_>£■ <JL*_a 4-j^.l rv j 

j ./- _ AU lf ^,.11 a (jJ>J ji ^yLajj-aJI (j>» <aj^j JM-Lb - 4_ul j 3j j H <U-u3jj<av^Jl 

dujj, S 3 U ^jjsljJ ■ a l .T.-, < 1 j_Ju («J lilt S 4 - 1 .M ,->J v2vo>J jt 4_vjl_>J ^loLla 3j_t 

J -. j -. . .2 i 3 U 4_LjLjuajJI Lj^LiJI JaC. v_jLua-C.Vl Ll>.jJj_lo aL aL o . 

I j i i a^• ! I dli... j11 ^ a ."i 11 4. j^ imiU vijl.X o ».^/l j jji^vJ.1 ji C . ^ javu (_aJI vj *4l l 

■ ^yUi^a-oJI gAvjy'J' (jJs 4 £j-uU vLiLajia.il jLijijjV 

Jjbcj ^jJI Jjj/LJI v_iU^£.b/l (<JLc U^Ijj ^KjiJ .1 ^Lo^i y-lej 

■ ( jlaLalJ I ^LaUI 5jL£.La4J i 0 2 ^>u i\ £-A AAjuaaJ I LM->J1 jjL>o 4. j . 2 . i!> ja^3 

* * * 

jLLj,)!I tjaij .3ljLja <Lt3 jLkJI a'j^JI ^ ja-LaJI Sjil LaJtjia L*Lj Jakj 

4_J1 j a > .jj vZj j-ua Cjlj.i^v aa JjjJ j 3j L l Col jj_al_$_i j g 7 ~ a j Lia - v A 

^yk. (>a ^uLUl L^J JjjsIjSj ^ylJI <L3jjJcJI a^ LHS l o^^L^j 

^UIL JjaLsJI ^ ..-vl t j i_aj_4i JLk j_iALaj»JI v.» j-> ^LlaJI ^-avaj iJoj 

(jSLaj (jtJ! ^^Lvj,i ^yix. Jjjj CjjAaJI 

^jjl cJjsJI .Vji I^LUI (>a jjLAolj j-koi CoUjA^AJ vkj3>3 vZjljAoi JolZJl 
Sul gi 11 fjs L>^-aj (jr3-> ivuL>.jJ-U J4»-i ^2 . jL3_ui)M ^ 

Sal .V.I ■ 2 \~. V a ^ . a 1 »j 3j-a (JS i4_oljJu£. 4_vLuJI . Jjvlj ^j 3~ i a ^Lcoj> 

.^Jl ,4lLilaj jl *4j£.jj jl .a>a_C. jl AoSj-a-a jaC. <>a .viilj ^yJI 
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sVjA q] IJ-LJUO .a CaSj < jlkJJll ^ aLa-LJI <_2V 

fJJ^e ^yja 4 < 1 d l l S.l j . t .jJI 4-4.aoL>JI ,ji (J >it I . l l Sij£ ( j£J .Cjl3^2 >VLi 

j>a Cj_^aaJI J-Ljjjl j-a J iu . Ltd ^_all,l L$j dj.l-rlj ,^1 ol 34 -aVt 

j->. ^yJJ Wa JUI lj-a .<_Je_Lo (jJaLJI .4 11 oLajl»JLI <JLc. ^ 

.(^yJj Lhj5 4JjLuj (_^aJI Jjuta iJ ^L .1 I H ) Lfl 


jljwUjJI Cj^Ijula 

jji-ll g^tbj_U .La5 JxaJI 4.tj i U1 1 £UjJI ftLoJjc JjLIjj 

♦^LS ^uSJ I OJUt ciJ&JJ A_J_l^OJlJ I A j A ,".1 i t a M \ \ 


■^3 <3 O-^ 4 lr> j j r 4JLdl_i) Cj 3jl 3 j 3 < 4 r> 31 .^-n d . jJJaj 

eJtai_:s ^ dfcSjJI u Jj L u ^1 j 4jti j-L>JLl lit .jJjuaJl 

* 

i-allasjj ‘(>^->^1 dJjJ IJA Jsijjjjj) CjJ! (>a Sj^iil CiLli^Cjl 4-»A 

5 >l* o> c£* • J3i JSLij oLS^AJI jjlc. .U.,.^ -. a 

J -*-i A_jjLj ^yLa Y • • (jjL fl 1 ~ i 1 1 LflJ. l . * A (jC. SjiLjj ^ Y .(jJjVl 

\ 0 »U . U 4_JLDI diMU! cj)jJLI ^ jo j_»Jl j_tli^i_i I a '■ : < 


OJA fUi-U I Y 4 j j. t /r i t II 4_lL>JI 4.j| -^~tu,) il-iinj'j.a 4 >J i^-iUuJLl 

(1)' -O ja < “) ) gJ*lj JJL»_a .X j A.a jL.a'i'i^l d * ... I J oUajs-MlI 


4jL*JLujI dxoj^oAJ 4_jic. I j\ j^> Sum Li j-jJLU. 1 Jjuua jjb £jjudj JLLj 


Jo-fc^a OjJlA .Oj-ih£ CjIj_« Joj .c jIjiLU (jSj.jJI JaLijJI 

Ldjfl < La A>- (^ylj <ljLaj_a (j<aj) i /v> . (j£. ^jJU 4_i i tnc UMS. 4x._jjjj=*a ^ -^i~. II 
*4 -l j u~i a 1 1 LMi-Jb j j)l » ij 1 a j4 4 _JLc. j. j d ■*■* 11 d jasi ■ a VI aj_a -»• • 


J 

1 d. HJ l-i.) > <i.) L-jl i ^i , f , Vl l. J J ~ ' 1 1 O^LiJbjaJ " . 1 '■> I ~ I j ^ oL-JlJ 

. 4jjj^iaJI 


4 1 I -aoj jl LiMieJJ 4 J I II U Ll Ci^laaJlj JJ>-LIJI Jjuua (jyj SJoljIj CjJlSIj 

4^ttia 4^a abt ^ JjA cjjJU .^Ja^^JI 4jf.,luaJi d^U;l t ^ ijjjiJI 

oJsLijJI Jjfc_uuj t(Y-A ( 0 < « dl l ,jja JSLij 4S^j» 
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Jajj iLo-jJjj uj 3 >^-!l CjLc.Lu.Jjj 1 (>a <J& .( _ , U -^ ( jJI 4 - lC O au aJ I 

olSjJJI jjlc J osj-^-h Movshon ^j^lj Newsome <<^ 3 ^ 

ji JLia-b Cjj^La j.i^l AjbeiuJ tjCLijlj JJua ^,1 £. A n tSiC . 4jL>. L - 3 l- L . ' l ^yill 
c La-LJ IjLA jjuj j SjLiyi <- 3 im~ i ^ I *4j»sLJI A^bLI ClL) tjjljjjsJt 

_V>. 4ujL£1lJj Sjuia Jla ^3^ £*3^ *b*£.Vl bultj 

3 uj^jtl l 4 _lL>Jt Ajl >“l i ill JjJIA (ju# I 0 jl£j| (j^AJ ^ (JSuulJ lLa 

«jub .(juajji 3jL>-J Lyjs CjL^j-LJI J-LC. VJ ijA-*-U 3 jL_iui 

. jtjAlualj Liiaj 3 uLLsj aLo^aj L jjLLb Laj* Mjja 3 SjuLiJI 

j ill cjJsj JI >u~.»_i V .dij (jJj aJsLuoJ • a ■ uiLj j^Laj^JLi g^-LJI Jj-»a < M"itJ 

° * i* •* ? 

4 J 3 LJLI LjMJkJI 4a3 jJj 3 cJijJI ^ic. A^jL. A_JL ALi jJL tfjjl 
J u. j ~ .*:, a J< .-..t (jljujJi jus jrb jjLstj-a (jr LLu-xuua X. tj^-bb- jj ■ L' •<£ 3 -“ 

JaLjjj ^ .JJljla SjLui ^ ,jU >>bJ. AjbLixJ JoLLUI 

,^jL>.Vl JaaJI -J^sej AjjIj (jIa (jrL A-^'j cr^ JbJI 

Loa ^.ujajJl j L » * ■ "' iJ-^LJl i^ijJ' 'L& ^ 

<UaL>j 3 CjULJI ->3^ S 13» t* L3*9 ^ •‘V ur~=3 

ji ,I^J /Sj ->- 3j .3 j m-^Jl <_sljJoVl (jA 4 -ujjaJI A_i_i m 1 1) L^bJI ^ 

u 'r 1 V -«J (J-Luajjl jU^JI (j*J ‘U^ J3*^ ^ ^-La> C 1 I 3 JI AAyuajJI L)>LJI 

( TV ) .AljjjJ) CJLJ 3 SJII aj-* 0 ^ 3 *^ i>° 3^1* 

^ jiSi cjLajLdl J ..i .V> ^ lJUa Ob ‘LUj .oLLoJl ( ai^ 

L>UJI 3 . 03 SA La JlLai ^LjJI « . . V u-J I L ? 33 u ^3 

J< .-. vZjISj-LJI 03 JU-J J^jJI CUS 3 JI 3 .3oa*A 3_uLa*- CJI 3 JI A-uuuOjJI 

l jub JL (^3 3jLiVt (>“ J- 1 -*- 1 ' uhi-Lij Jii erja LJtAO J-|1*J L i( a$A 

Cf LiLJI ou/LaJ' ^ 0 ^ 3 ^' ' j-* •LT3 uaj ^' j - ^ 1 " 1 1 1 o* «^*3 1 ' 

.-■ j.utl l jjSJ ,LcLjjjl 3 ! LiaLaie-il 3 -^' Cijj a j i ln . iA 0 > 3 ^ ('M- 1 ! - jllLu^LJ 

cjAKil ^LL Jj^JI r >L$ ^ La .^j- 51 3^4 J- 1 ^ <u ^ : 

, 3 jj 3 j d 3jjJaj JSLuj-i cjISj-LJI yjLi (jl <^L. j^LJI 
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£UjJt JibjujuUt 

_>a£- < t-oJL*JLI _ ) >AoLic. jjja , 1 ft t.a j Jj^Uc £_a_>J pLajJI 

CT^ ,e W>4^ (_>•“■ 1 '* O a l£' U£ 4j jl-ij AAA • >->' 

-?f ^LlL^JI SjLj^I iLui J i CjjII _ji (jj X m I I (JaJJUj^" (jrA_» J jk_>. 3 1 , . .. <Uo^jj 

®' - 8 a ( jri ^ I 2_jJ_i_JI cuj j jjSwfll jJ . I v- ^ ■ -J 1 3o^j 

^ ^ . 4 lil U il l ^iabuJI jL r< cVl jjjS Uu-bj I Is] ^?l 1 j ju juli 

•t“ ( 3 <3^ <GLs->« ji £UjJ! CjLc.Ujj djjJL>. Lr »^S2\ jtil 

4<i.Li.i r _a |»Ja. LyB j-ijJj Jo t 1^ 1 m j«_*aa 4 ajse_ 4 oOI £jU. J o- ^ 1, 1 ^ <j jOI 1 j -^1 1 

' * * U 9 vLhJLj ^ l?J! 2jjj (jA >—iLi.'i i,‘i~i 31 o juk . jj j ~. 'I 

* . 

Uojij 4 a 1L>J,I «uSj luJ I Cj^/LhJI <Liji jajuA JSLi ^ j *~...~ . (_pj_a>) a .'.1 ~. I I 
.(<u£oiJ£)M jUil ^ jil ^ 5 jaaI ^b Ua ^ 3 ) 6 l_ai 

alpha LiJi j_iLuJI ^L5oV! (LaLcJj ... H 4- 3. I I ^3 

jl oJ! '-s-sLa (ji-Aj - 140 . ijj ji tjrt_»JI ->i>A t v-a (>_> iband 

f>“ <JLc. oLjojo 3 (alpha blockade Uil aSLcI) JoLcuili i^a {jK* 

^ (*>>• J^>> • (>£' ji JJj^ V •) gamma UU 3 (33^aYo _ 10) beta Uu 
<UaJI kxJGjja Cjljjjj3]l ,jA 3bU jjl]al fUJl dJjl oLLudLi 

obl > l a j 0 l ^ .jSaj .^j^A l-\ delta bh 4 a>v ^ jj^J l 

■ s-^ j Jo 11 1 (^rCllj^l ^J^AoJl I -LA L)I^U.^.I 1 ^ji!l ^ 

Lj^LSJI LLoI^Ia UoL .m i j ^LajJ) ^ 4jjjjJI <_j_ij^iLH \ 3 $ ->.11 ^ „<»~ 

I^J I !^a .Sj. r .1 ..> 1 1 UMoJIj 4_ul_aJJI C*aoj 4_bl •»- III 3 _, . ..I ■ - VI 5 ■ , . ^ . I I 
^>1 f»-«J <_r3 ‘CIjaa JoLui £>£. aJ^J.Au.U ijjioJI oljJ_jJI AjJovi 

O^^J .1 ^hhUJI^ ^>^UI jLjJUI (35JL3J »I I gq-o,; 11 a^jLS.A , a. i 

(njuo^ii 

^AU^A^JI c^k] vLLxaVl ,> tsr ^ 3 X\ JUJU jl^o. Jao^U ^ 

<a£j -LcuJ I 3JUJI (jIa. b l aJL c . 1 . ( _ y oALljj jo>3 3 jjl=b_o 3_i_i j_i jJi oLt^j 

intracranial aaaw^aJi jib^A ^Jl oM^-r..~i t a am a.•. <> Mij 
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Jb-b 4 _lc J 3 -JLJ JS-Jlu ‘bJbj.^U >■ U r^'- i d! '^ <iJ 

j-.j a. a i ,>4 5j-4-i^-4 ^Ljjujjj :4 _L-2^ .mJ.1 oLLj hippocampus 

^JuLlJI 5 Jj *3 j>a o Ld4»> .(theta U-*j 

( T ') .navigation 

5 : .;t^., U , .. j JoLZJI ^ -e»- iJ! 0! 

LyUbJ JoLiiil >£-> u 

Jib <> . cjjjo j^i <ya cA£>iJI 5^ u>^>"5 ^.' "~ ‘ * - n 

Jxi 4_a=_ji> 4 3 It. bio v^-o yJLt 3-i)' ‘‘ 4 - L ^ A - e 

4 jj^j 3 jLi) Jj>>j ‘3+u.LLs \uLm^ oLLxc 

\ *_y • A.j gj>LjU 4 _uLtih 4 j_la3aJI L>UkJ 1 J - 4 J-y» La-aJjj 

4.A.J jsl^j£>^s 4:1 tifU^j' ^ 

.--, , 5 - a ^4 , V • -V • <jr_> U>a£. oULL»)M OJ-ft -JJp £)>b • Wi>" 

gamma UU oL>ju'-> jt >3^ 1* :^L*Jl L^_^t Ua ^3 ‘.h^h* 1 * Jj - C 

.(1 -V JSLiJI) 

ji j-v. ^ Adrian jbjji jj> 1 L^jul^SI o2$ .Jjj-a i * ejL>j_>b 
.L-sOJt (> . ' J a -jbL^JI U-b-Aij ^</*< (> r^ 1 

Gray jjJLib Oih^-h Oj-^ 1 ^LabLJs >^b’ ^ 

,.- tJJ XM^ ^ j-UjLJI Planck bQ>L a^*-4 J& bd»j> 

( TT ) .Lilli 
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r-1 

20 msec 


(>. c-JLUIj JjVl JL^II -C^- i • Jl^-4 ^ 1 _T J< .^.1 1 

ijU->JI) 3 _lj j> _ 5JI LyUJI ^ JjLii ^ J^LiUJIj ( w l^i 

.>330^<-aLi ^ oj>^, ji£ ulu ^3^ t uj ^ ai r ... n 

o 1 ^ L^3 .uUi^JI ^ (ji a^ 1 • (^Lil 

Gray and Singer. 1989. 3 * 4 ^ ^ ^ ^^1 ^ 
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■ I I tUtJJI (Jj 3 « a JSLjuJ >.~ll f,LLjVI aJLA jLa.lc.t j-y* 

\ H ^ L- 3 j^ i lIoI muJI tLoi U3-«-c. i.. .3j JaJaLall 

; > 

^Ja (JSLuij Lala. cjLjjuii 4 Jo*.3Ljj o^i • Lxl»3 -L^3 hJj^aiW 

^l) 5 jJul1<3 d • lj}L>- daLij Jj >. i n* ^a JSt JLsJLI -Lj.>- 

.4jjL3La jjllUJ <t 31". a Jlil^jL~<Je-a j 7r_.-a . C -i. j lI ■ (<5j aLseJia Lj^LL JL'lfi j. .".j 
^yJK 3 _jj^_3J1 d l Li/^tl I Lj^UhJI t _- r ^ Jcx^j ^.-0 i2jLcL3j^H bLJIuS'I 3 ' 

.^i 

.^i^Jl 3^j ,2)-a 4_pj ^*v II >liyL<je^ii3jl ^yjj CjLijj jJI uJlA jJiLlivi 4_ja j 
OjiiKl . yJL»J, AjLsej-ujI .(_>vi_pl (_ylc cy^ J j*~ H ilLjIa 

jVI" mil JL^jJI . L$jLi JjjjlI!! jj^-o SjLiuj fuJLAj O^jUJ.1 CaLla Jem ju-a ji>-Li 

u - ^ 3, ] |j Lj^uaj ajl 1 ~ a..U jj <; -Ml (ju.i.JI aL^l <■■ .evoked potential 

,_yjl j j ■*■ 1 LftLs. A_4^> Jot iii I (jl ( _ r J] Ijl a . A_j^ i/ij tjLajjCu 

* 0 * P 

. )dj-& i ’ > 1 c Ijljj ^yjJI 5 .. .^.11 Lj 3L>JI caLsMiat ^yLi ljL*3uil j ..-n L±!jj_a 

- • > > 
ftLseJLJ! Lj^Uv ,~i l « ^ -> .~i ^rj ..-i i kiJjjUl a j ; ftta« 11 JLiLLaLtjjVI jjl 

4.i,~iiv.l JjJuJil ^LSUI ^JjuajJI (jlis IVj 3 « a ^jim3.~iIi I ' -■» aJUJ 1 n ij l . jjLl j-L-_lLl 

^J.1 (fljjj SjLjLfl (jjo SjLuU J^ej eU^y.ftj > Jl ^jLi- {jA J. a- m ft ^JaLLa 

(jji 4 3 /. r ^ dax>JU Ami (jx. 4laL ij* i i n l (jSLaj La 4jLua (J^t-3 . 4 j 4 In j i jJLl j 

( T *). 4_y- , ,i jJaLSlij ^1 (jaiLS 


,_yLi ^jJI .auditory evoked potential jIV. ,.. U a-.^U .j.^j>JI 
.A_uLii (_yJLa ^0 jj_a 4_aujJalJ 4 jjjJ (jj^l (_yJI 4xLaj^» jjX. J-3JL3 d 3 U3Ui 

3-aad jjkdl IjLA l-jL^C j jj»J j ^ ^.4 jjIjJ 1 3j^J (jiJJjV SjJaLLa 

J. • (j^Swft LalS .^yCjiUI ^yjl ^LajJt a l\ .-J ( j / a ' ■ i'n a 

tijjjtj La ^jiljj 3 i 4_lLo_»J! sLlai 4J n3_i ^jJajjJLI ,ji JLoJLvI i a*tlr> \ 

_ Li-ljll K-ijJU, Laij _ JaLUt (jrjj . L^-ll j j_y3 . 4,U i ljJI .jJL* . L**Llji 

0 

<•■ "■ ; .CjLjuJll! 4uuaU>JI 4,.TjlnjJ) j~X .> j/M L' 1 * |* 11 a .i Ja LL j 

(jl ^^3 (J in 3~I Jj a *»J.I til ‘ a a $ JJ_/3JU jLjUl 3^5 CajL^ Ijl 1 t^y-ft" 

.((«J1_*J1 tiLiLSLa ijrl-Ci Ijl a 3 f I) 3-^3—® * 3' j-3j-J> 0 * ■>- ' . r . buZZ 
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® JaLi-JI (ji < I J-i (j fl i n m Vj . J )ltj m iJ j. t m a ^Li j-jj-Lua-SJI 

. Laj -y , ij i _ r U! >~il jl «jJL <s_aoL>. «L3 j^1oj Jo .*j « Jj j a "\ • jt \~j 

Uy~^ 5 ^ ^j., 1 icu Jlj £ * 4Jajl^ 1 t-ujl '• «U\^ i ■?»- ^ j » .^*> 

Cr^-jJI < -**4$^dL9 ‘ J- i a 0 JoLJu-JI I-L& u l i ~i -r j 4jJjVl ,j.‘-i » i.j 3 J-ju-l cbtDl ' 

. Lioji 

^Jl J-lo3 £>.jj .j-LajdJ La^ _p>4 i. • £LLjL ^Ja^JJI JaLUl Ijl 

c_cay . J>. j^Jx. 3jjLa CjISj-JJI tfjufc J i 3~ ,„' ^,131 4_jjuua_*JI b>UJl (j' 

J SjIu JjJLoo t _ =r Hj 1 liJLlj jj^a (jia V * — Y * I j *. ■ ■ J j < 1 _ y jJI oLuojJJI J • ■ - ~ 
11 1 ^ ± ‘T i V . Lallx a ^LJsjLj (iiJL»o ^^jJI ■ ‘ 1l~ y i L ■ 1 a j ^j| j .*■ r 

t—iLLu-jl ‘ cr^ o\*Xa$ <3 j j i s\ tI I LMjJI Cjy-? (j-alj^JI £_ l ^3 05^ ^ ^ ‘S' 

• j. ui <Vill 4_uoiS * j t 


4. J i i <-i* 1 1 bM»vII cjyj (jJLajJI 

JoLiiJ >. < 3 , «ru J-p“J c , < ln? . i ^LajJI jGl.Jl ^ a-j1 j i ... Aj j II (JJLSC-1 

I Y_Y , bY J Km Vt J_y3 Lo£) 3jjba3-a 4 j i i s\C . £-jloj 3 I 3_Lvlj iuiaC 4 _il>- 

'jj‘‘ °^ C>^ oJJt 4_i_jjua->. e5b«J 3 ^jo-VI J^ajtJI ^l>j i .^i_Y 


(^La .xj 1 (_>£. a (jr uli t Jal, t i ~ i a n t jjucli.1 jj^a j.X j j Lajj i4_al_C. d ■ A I ■L I r 

t_yb- ls W>^ <!-»■ «J. i.g . a 4-us jJs La . b^L>J! ^ru^La ,jjj 3 Lua£. 4 _lL>J ^ 1 ^". ■ .. VI . 
«>“ 1 ^3*" *Lilal jjalcuj jaJ Ijl (j-a-3j Ca L La r ^ iJliUI Jjjlcu 

Lr^* (jj-^ < ^jJL»-U 5j-a.j Ciljj~ 1 1>3~~il_3~*JI O' 4 bS^^La Cjtj-iiiX. 

(_fl.d -« ! i l < V ~ 11 1 U Sj.X fi l (jjLss-c) j j . I t - T ul I VI fj i .i S ., <U V ‘J a. I ~ g tJljjl 
5>v^ <. ' « 3 ££ . oVLa-la-Vl tf j-s fLC.j (iJLljJI ^LoaU 

( j j irrxa JI jl j •>■ I I i u LljjVI 4_>JL*JLI ^juaLb 3 jl>>I j <txLL Ll>- i ■ ■ 

“ ^LU I Mtfia . l l alii » a- y -JI CjbSLuaLjjJ j ^ c i ^ j ’a u If. J j,^-> llj . I jU . lj~ 

LM->JI {jA ^^^3 OLL 03 alllJ . Ml < J Ml II Jol •'.. ; II £JUSJ ^yO J_lV 

. jL.liC.VI 4_yLyOJtJI 


- 74 - 



. 1 ^.-a.il. i LxJLC C_iLa IjJUdl A L-a In rt.H 4_LjUU L>> JSLiuJ 


CajL£ tjl . ?JJUlU <U i jiaC Lf>L>. C)L^^u/ j|U 4aJLojJI 43 ^LxJI j ^ 11 

4jIj C%Jt bt>. Liu jjl (Ja T oJII J-A i L^jli 4 ljuoL>J! .i 4~ii *1 oLl_J_>. 

> it ^ ^ t (]/\ILLc IjILa £^liL! Jjfc SV 


^.ljLx^JLI {jjQ CjLL^j 4-Jj^o i ^ii La^ui 1 Oj '^ -i ~ > J x V i 

^ jljjJ ^ i_£->a . LljI jAr. ^i,V_3^ Lfl <■» J£ 


^ \c. ^...i A kS\ A 4X. 


d r ^ 4 a 12 * j ^ j x ij JjLju* SjLj^ 1 JL-A jL>ijl ^3 ^_Ls j_£JL>-] 4^4 

. 4 jl j C^^JI l _ r 3 4 _C^-<i_^JJ £_aj LuO -4 Jit Mil <_y^J 4 -ajjJo 4 -oj .^ljLuxII 

jcjusj) J-£-& JL>. (jJ! j-x-jLuoJJ {_y& 4 X.^$_>JA ^j-dlJILU jj Ai -fljJI AjJj 

11 ij l ^ A.r f \ d~ i l ~i 4 i i a j 3jjl£ jjy£ LllaJff *LAj 4-C^q->JI I * j ^ A cZ-oL^ c I^uoj l . -Ltb 

4 $ ui J^L>-J £>a i^LajJt ^lr 4 jIj J)i~i ill JjlLxu fuu tiiJj ^ 1-5 La 

1 itll 4 _ij_l>J 1 fljiJ i^-ll 1 j ■ ^ i" . 3 ^jc..JuJI ^J] *\ ^jjl JubLUl 4 -lxuiC 

ji-Jli 1 5 xA j. * ~i ^>a j^xjI jJjJLl j_LJJ {jr $-xJoJU Ji-JLxU 4 -lA^a-a 4 j jl i/^ . t U 

* •» * 

1 C. JUUU& i H I A (J>* J->a \ * * ^y-O^-J iJLAI J j i * » ( ^y 1 £ ‘ * 

J^UcJ= i '~- *■ l jl (Jjl 3 . 1 j -V JL.J^jJ ibj.xS> &-x-ajJt> 4 oxulC 4 -Ai>J 4 jC_^-ajJ> 3 _^_aujui 
5 j <~g~> i <a <L> 5 v..i-ui U oLS jj - A JI cAjusJ I jj 3 ’tjAj-JI I q i ^i t ) 4 jjLj 

O^U.oi .1 . 4 _ii_>J I x_jv LllJ ALLULl JJLC. <■■ a*.xn ^o'ifl i : i.\ ► 4 _xjl_) j_yLa i 0 

i~. M *C jj Lo>s 3 a i j* ... I I I ^j I A. tjr Lc. 3 ^Lc. 3 * 1 JsS ^h^I 4 _u 4 ljjJ.I 4 i i~ i U 

^ ^. 4 JLal^ZL« 33 * oM- 3 >jlU 


cl.^B.liJI Lj^A- c*jLS (jl Jj-?- ^JAJI jjj_) .^«lj (jlAxj ^ 4l^ I_la (J> 3j 
■ ^ .~.. ~, <T ~ | 4_j_jLj (_j- 1-U (j-° J '~ Uifi (jrJ® O^L>-Jk_U j>^3 JjL& J-LC. (_y^ (J^aLi—o 

4 j M ‘i (_yl_a (jja *j->- (_yi O jLi-J—a 4 _>.iX.,l 1 (j^ljjjll (Jj ) i .-~ i^JI 4 \ j .i ^ «J I Lj^LiJl 

. AxiJuaJL) 


Malsburg gj, ,„l a ^<_jLua£.Vl jJLt *iljji 

^>-GJI (jal jj f I V* i aj (jl (jSLaj ^yjjuajJI jl^JI (jl (jj^AuxIl (j_>aJ 1 CjI jij i l a t l ^£> 

juj-<u L^JjUu) 3 k *. a (binding problem (L»Ujj^i ALtA-a Jjj 

j “■" III LjJ.1 JaLiuJI (jl ^La jJI (. ajli .^i — \ ^ > *1 a 1 1 j j (. A 3 * 1 1 (j-a 
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(j-a La£ 5La M i l La ^JoLu al^eJJI sLvjt J£ a r j'.~.^ , U*ilj ■s- 

cLcDI (jji SjAxia £jlo1 jja IxSjjii IU1 1 V 1 4_».^JI JiLa u »» * jj *■<_?■£' JS~'J ‘iJ-^-9 

(jjJj 43Lxio) ^ J->-lj liijJLa JoLuulJI ljufc JlJ i •»• *■ * ‘ SL^J 4ajLL!I aj * 

^ (jJd>^ ^aLxJI Jal n i 1 I I jja JsLuuJI IjLA ^uaj |j^Laj 1 '* ■ ^ tilAJj 

^jxxJLa 03^ <S° .4gjlxx"a jJlij L$l£ CjLSjJJI (jl Jl£jJ>l ,jj> ?43l j CxSjJI 

(Jj-a .(3-alj^JI (jX I ■ X j « i 4 j 1 ir-i a II Cj L t-aJeJLlI aSJt i_3j_*_j T jjSLaj ^LaJlII ,jl 

4 a . uAl) l L>L>JI ^>Lu (jrffLauJ^JI djJbxif ^ic ■ *1 »a 11 

4^jJ J a ‘ a j *-flMxjl £-A V I ^ K 1 i4JLaljJLa a_5jj U i JL»-Ij cJjJLa jjx J l" 

( ) .4jjlLiJl »Lufu^ jt ji-T 


JaLaal I a ft j^Lajj j j-.u i h j 1 ln^ij jaJ iSjj-jlXI SjUj^l ^a j-j ; ^ j .i a 1 

C)bijLuu^l aJub l$j OjLa ^j]1 <Laj^JaJI Luaal 1 

al.a. la . l l i_L] j-z*- .^V_V ( J^_ ) ~i II^ j r ->JL1 ^ 1 c. jla-xJ-j a * t*» * a i a \ \ " 11 a » *i <\ “. 1 1 

ii_p. 5_La_U fjj 1 ^-1 II I cL a- . U I u/i £jlo! j-A ^3 (Jl . ...VI O^Lse_a jjX .>.3 

l^^JI 06^11 (jSJ il tt» I xa LSjjIi UsLuiJ IjUb jljlj * jLu J-£ £}L-tla3 ^ 

lJ *a . U Cj-LSp ,jx MxLuta (jL£ JL>-lj £ju3^a JjlaJI 4x 3 i*.,3.1Ui 

Ja_Lxxul Jlj <J^-xxJ yjaljjJI jlj . 4_Lal^_xje ol_Sj_iJI (j&J ^aJ . 

Cjy » (_y3 LMi«JI 4x^_>. (_£j_ 3 (jl j $ju ^Lijio ljLa>1j i . j ■>■ a ^ ■ , ■>. ^ I I . 

( TA ) |^.1C 
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JsLiJJI 3 (iiJLUlj JjVt J'-*'* 1 O-^Lh V - T 

SU-,1 J j .„ .1 l ebeJJI ^ (y'j-Nj uL*-u,jJI) c y^ajJ 1 

olS^iJI j-ljji f^iiVl JJL>j >L J>U»JI JL»J.l >f £ - s u-»" i. 'Hrtrtl 4jl.- y . ~ i>..I 

JLj»JLI ■ jy- u ^. . » Jj* I j •>> « « 4 jjLj (jLa < 1.^1 JMj- ijAJSJ yiJI (>• 

Jjulj .4jjtill fja ojji l • JiJJj '»J±S 4iki* y3 crA>4^J' >AjL* 

Engel ct al.. 1990 ^ 

S / 

(jjl JlIc, («j 5J1 ,jj> iic$Jia ot i j C. ^ CjI^JjIJI o-aljj d“-“* 

^33^3 ^ (_^3 ^. Lm-y Jl I Sj '^i " lO 1 1 ^1 1. 1 1 sLeJJl 

(") 3U.V, 

oyi 4 jiL.i U J-a L-i. mfc c. 4 JLaa».Ij gJvLjJI jl-ldLa 1 -..J i. ’.i 

A .M >"■ i l J M a* Li^Ja * .<4 t ii ig ^j^al^jJl 4>jJ < ~i <A i i -r l l i i .A f .l j ) 1.4 1 

JjCi i4jt j (jJs LjI i (j^l in ii ~ (jLlaiSJI C ut ^ til 4 j 1 -dg ~ i. j . l> JI 
La IjjjSj . Ljjjfcjjy. I a\l~.^.l LatiseA (jrtjJjVI aL»ol j«X.Lu ,$J La* 
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4_di. (jjl 4^3-i 0> Lw <J^i ji 5 _jJLj ^JLa \ • (>»!_pj,l g-^-bJI J j ...J 
* ® J^^“ I-—^ i I ■"■ * ■ 13 > 

jLLuiVI <33^ jUaJULI ^ (jrtJa^-^LaJJ U 2 ' . * 1 J * JL~t. t I Ajl * t . ..1 a \ q • J Llj 

1- aA .i 'o j Orj-^JiU 05 -J CjLjj^jj^LJLLi I U ^jJljJI JoL^jl Jajl ^3 

f£-j 3 .(L*» l3j.J- -te . ~ 1J ,ji JLals .1 JS IJJLcLj L«J£) 241 ...II £ja l l a j|^3J| I •' .» 

^Ijj («^J oi^J jb-^VI Qja 4 jrdjL2U.I u^uIjJI Lj JLc. 33 m !-»_> ^jjJI u ~->. ,13 1 ■ — i 

(3^ Sj^JI J_Lc j_ufcLiJ>Jt ^Ljjuo JiLa , . U. lj" n 

ijluVI <ii->- 5 ej ,ji (jidJ .LuJ_j 3 > . ~'[ ni t-jjujjjlj (>lj ia}L»JI 

dtj-u,lj Jxa , 4 -lu,LuVi ^^u,Vl cjI3-^34 .JUJU J_uj * { ^c. .J/jL 3 . J2~ ■.. a J<T.-... 
Jajl^iu . jJI 1DAX .Nikkei .oLc .1 i.^ll 333 .Nasdiiq 

Jljjji £fl_l_ij .Sj-telU CjLjVJI j*4^Vl CjI » J ,.a O3I3 131 .Iij 3 j j . .< J< .-,, 
i^j3j OJ^ o-yj J=>LujV! Iju* ,j£J tie 4 ..x.^ 3JI 

CjIjjj U3I3AC. L33_jli-| U3^J .O^kJI Jab .iLLai 2 JL>JI ^ 

Jlla tOj^Lus CxxJsJI 4 jIoj (yj bjiiu jjl <3-33^ . Lj^Sj U3J YA JS ,3333 J<1 
Jia 53IJ iajMia ict>-j i»iij S^i ^ ip-li ^0 (3i-> 

.SjLc J3VI 3-c>-Vl (>*. ^' < j 3 .Lj 3^ U0LU3I ^Ijillj objuaJUl .U . 3 ~ .^LojJI 
^ J ^ -** J . 1 *-dJj Uvb-u .jjlj-ijcLla jljjJLs- ( 3 ^ 3 . 

4c.3 , l a , J ->_" ^_y3 333 -* i * iLal 3 jill CjLjjjJI j 3 ? i ju, ) 3^3 Lii CjJL^i ^ AS * ^ <* 

CjLLLoj^I (_yA j»Loj_al jjisj-a L lj i~ i 3^3Lu 4-ia «31 L)>LkII ^4 2 ,c j_3 
.it»3teill vilLj ^ .,^>11 ojj_>G t 3 $-aj . 3^.1 3 -j-fjOj .^-CjU a , ..^. I t 

Y ’ -Y • J£ (3-333 JiAj (^1^3-^ J^-^J j^La-JI j»jLla Lj>L>. ^ya 2fj^ T ._ 4 , 

# „ 

(_ylc. LuiLadk ^yC.jJ^ LoLs. iaj^. (_y 3 (3J-1 Jajl3 333^-33 LJ3LC3I jjj 

- U^-jLS-J ujb^iC^I ,«ic icLa*. J^.l3 tZjj^uij L. L.-, a Ij ^...tj U~. 

.«ji*_o cjLw.VI . 5 JjLa CjLi3 » i ^ t ( _ 33 J Lte _4 ^ 3 ii 33 iLi 2ixu3il 3 -l 2 j 3 j- 4 VI »*.t~.;ll 

(jixlj i^-^a- te ll Lj>LiJI (j^o 5 _tC 3 j 4 ^>«- 9 s-« ijl 4 - 3 3JU I j '.C 1 

(_y 3 . 4 ‘ “ t>“^ 4 . Jrtl ->1 1 (_y 3 •> _! ■> i’ ll !£> 3^Lj £yt CciLi. CJ3-U3 .U t I t I I J t /i 
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.-it, ClA oLiiflj -I ' < LjLuiaJaJI dJuik p m>~ i_3^u .CuSpI 4u*- < j j ~9 

4 LjuuamJ I L)!>UJI CjLH. Jal i V L ll S^-aJU-aj 4jL.lpLa 4_*_>Lj-l J j ■> m-lLl 

f" ^ . 4 laJgi CjLjI jj> ^4 

CjLLLUjMJ «_aL£ Jaj-ii £J>-Ujl O* i_> "-' "'' V *,»>UI 

trl ■„_. ,ji uuLjLujJI dU- ‘Uii 4 . j .i .i^i ».)l 

^ a -». j .~, *i 1 ^ * ' j 'j " cjLs^LLjVI £-6 41u.^L-i-i pi U^Li-il 

3j_t£jJI <jpjj U* -JjJLs- jl 4-'. ~ i i * (j^>- l-J-A U-J-auj i£_uuLlII Ji. 41 -. iU 
^ \ Y ^Uipi jJaj)) Jr;-*- 4 J -LP^ f>>• p L^'p- 4 L*u>-lj <>-3111 I-L4I 
.-■ I k , s\ t l ^ « ~ .-.‘i i3 IpjLfl ajl p.cLi uJs>bLjVI X jjj p -> j-x-a* • (>i 3 .L»-ll Jj-a-iJI 
J^Vl jp! i( jjalpJI 3 jL£.Uu 4 {jj- 5 j'J-LiuiVI <—aMUjVI Loj » 4 j 4 JqPjJ.I 

3 j <. t , I (Jj-ljJU ^3 SLLaljJLa CjUjMJjI jJapj Lajj il_i£La>« .cJbaJt p-xU 

La JLa- (^yjj ^_aVl 0-1 —lJ .Sj-U-Vl J»-lj-ll ^3 0JJJ-U3 JLj ,pJ .lLH^-jVI ,>0 

*l>.pU-VI pLaj <uLl Jjjua^JI Jjux-iu -y^aJjLS^l foJLaJI ^ c.-. ^i ,t 4 Pp Jl« 

* * * 

.ultra-sparse temporal coding ijl>- pLULi cajlt .^p-i AjctpIpLuuV 

Jjp La 1 .l p 5 .31 1 111 4 _xjL*JJI JjJbLiil { ^3 iLpj-iJI 4j_LLiL*-ll Lj^LidJ ^)S~Ai I a L > 
4 jubeJ SjLiJ ,jj_aT U>® U* Loj lyp-ul jl 4 plj 4 ^jpli \ ' * ,jX. 

^tpt ^a 4 -lj (g 141,3 (jl £j£-AJ ^ (J j < i ^» I I £->-LiJI tj-A jJ^La .CjL^j-uJI 

Lj>L>JI (y> 5j_uP CjU-w pic JajLLI >. . ..■ •> . Iij VI J_c*_U j -p AU ^ v . l . I3~ . I I 

..U l .'-.; t l ^ 3 Pj>.J 4jcS 4 i_u^il_La jjLX-a ijilaJ ‘\J >>Vl CjI Sk ., i„ . " .i I I ^ ,4_ij_uaAJI 

|JL_P 4_JLUI jPIj-UI . LiJ^-ij (jlp > * ^ olPj-i i (P) 4^3-P (>« Ji-J 
4_L.ua.UJI jU .LaLaJ (^31 n 1~ II gu>.l_lJI u-il _i C. £-A . 4_i_l,..-l xJ I 4 j . I .jJI 

juu fp .3 J. "~. ... I I (PLjjjjJJ Sjua-lj 4_a_*Jj 4. jl>J I .4LiJ_a 4jiu>.>UI 

(“) __I I 

,L.. .. 3 "! I ,.l 1 311 {^C ljL>* (JjloJI VI u-fl^-kj V ^ ^ j i T J * nU i_Xxa ^JajL i^l 

b^UJI ^y> i_ 3 pVl 0 I 3 nif.j UVi Jpau (^u J-auIuj _ ^ .Lua x JI jt-JUTiiJ 
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•i 3- 4 >M 4iaiUI o j_& ^ jt AjZu i t-»U V a JUJl>u i u ~^ _ 5 j , .-^ . I I 

AlI A AI (_yLi (*4^ JjJj l—jljSJI I Jjfc LuaLi- Ijjjj L_jjjjJ.1 ^I^JI ^ ',4 ' 

• LT* 


t _ t 


> ■ * ■ » 1 »<* ;. ■ » «a . » JI L>UtU oLaMljl 4j 1 .^.01 oLLLujVI J*_ij 

‘Lr-.w -^U- am .j^Vl oLsiLuVI ,4}_..x) cLj^il #i oljo-V 

^JaLUl .JjLUI uiMiiVI .j>lHI ALLij S^js Ji>>A j IjjLb jft ■;. -* 1 .-. ~. vi 

ji > . iJ^r . j jl < -*JLU Oj9$JI fj s- i « . J A^ujjLLM oil a Trill i^C. _ji! ^UJI !j j~ •*■ 1 11 

v_aMiit OjLu* jLuC.VI ^ [S tM J I j}_$ . JUJLS. jjua l la Jflojj -AjAjv Ji.JU> A*j4J 

U3 J ‘i-j-aLxl-U 4 _>JLxII (jx viuji_>JI lii.Caj <S b« ^.i 2 _jJ ^ aM- m 5 « . . jj 

4 j«L_ j_JI 4_^L«jJI tfJ_A ■ AC.L 1 «.. 1 1 Ajaaitj 4 -lJLo-C AjI ^ ■>■' 

^- a -* 4 /1 <;«jlieZu1 CjL 4jv . Aail J ^. »~ij (^Jal^-2jaw .5 ^.al - *- 4 <_-3 A ■ ■' ■■■■" » 

• jlj.a~inlj J^jjj 

* ' * 

(J;tLu (jjiLuil -L uL j U 4_*jLua*JI CjLLsLlSjVI (ji ^ .,_.. ,.\j a j Ljt 

(1y 8 Sj aXfaO altj-ijl. I jl <Lau^ua La Ajjuoli- ^ • • ^>~ . -xjj ,y, ^ , , a.r 

J - ‘ ' A 1 (Ji^aGJ.1 ^-iLl^JI JauC . 4 _j_ioL>JI eJ-£> SjjL»tll,l 4_oLreJL!l 2 _, , , ^ . I I 

4-taLU3)M AaJLtllj JAftlll (jj AixUL (>a 21 1 ^ .u 

cr^ 3 Jx 'i a 'J I 4ilai ^aj .jij^uo ,^1 L7 1am JoIa j 

jtJ^aJI (Jj- l ia il lj (J^Lut Aa.^11 jj iii'i~i j! (jJ^Vl ,J j .1 1 *LaJJI 

Aao^axll CiUaLjjMJ i-3l5 juL AiSJ 

ss "*’ 

-ft. . J J> 

^ 1 Lj ^ 1 n Vi /> ■ l ♦ U 

o' ^>2^ ji ^jlll ji A^_>JI ji tiJIjjl Jla .CjLSJjdl 

- < _n n l. t .,Vl l g ~) 1 ?< £. ^JoLo La <LuuaL>J .^>1 1 j ,~,.-~l l 

L)i .CaLaj Ua I J (_^jjjt»JI ^a jh i r JI (jryaj^ial l Aoj^a* II jJI 
^j^uLu/Vl Su^aJI jJoLu ftbcUl (j>a Ajiaj C*>o LMiJ lIJ j~A| I J l . 7T,. - VI JLst^ 

• Ircj^jjo ^ L/ i.aj jJoLuj 4_u^>L>JI a j^l 
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j a. ' « i * *>. 1 ^ .‘a ^ ,,1 . .. N* 1 - a r.j *•" * ^/LSLil Jl>-Lj jjl m a It Jo t im IU o£-4j 
5j-Li . JjloJI .!>$>• ( 3 i>l» < 1 ^ jLajJI >*£• cjLa^ixAJJ jLiiiVI 

1 Jrtl U* t "«l .^1 ] 1 0_-a Vlf. ■ i^> JSLij - 1 '~'J jaui l |> 1 -4-1 A *VI ^OkLoJt ^J-Lft^a 

CjVju -4 |»JLicliuj . jJ-ajjt jI_lL<u ^1 i,_yJuL4 dili ejZ& ^ \±x i s\C . «uio- 

,jl (jSUj <-flljJaVl ^ 4-usLLj ^.urtil l jU^JI ^ < 3 Lt^ ^ jja-bll 

tjSA < 3\ l ~-'' I j a La.ijjLjJI (_y!s \ * • Sj kLm -tl cjVjuJU jjkijj 

ji CjljjujaJl Jjjj-L jjji. j .A■*.".!I (Jjja i^y^LusVI jjiiiVJI tliLtaijjljjj-ul jLijjl 

.,j>oljjJI Jj>lo 

(jlf. dJlj-i ^/1 (jl JjLai C<Bj (_yfl Ll Ci>._p^l 

t ^ a | * a JlLaIjJ ^£.LajJ )_ya^tjj J b > J 4 jjjoL o Ll<J6 J 

4jjt 3 /,*•. A ,2jJ»Lua I juft iLluo oLa^ia^a ^ax. Ju Lojlu . 3_uLj j_yLa o» CjIIo 

.-.Kj .-..II ^Mlot j_xs .i-LLUl <_y 3 2jjj i• J 30 . ujjLjjdl gjj-LUl JoLij o' o^- 

< 1 .~.'. NI ^\r Jo»JUa o>» o••'*' "» JUX. lLIjJLa *LljJ I—i jlln a i4xaljjJJ 

^ CjUjoUI ^ t^uaxJI jL^oJI o^l .jUoVI l j-^J 'o-s-?-* 

( juuLuaie-> 3 j_)L»jlUj 4-uu^oxJt 4 jL3ju3 JojjI oSLal LoKj -J-jlo-H .9 lijJLJt (jjJxoaJt 

. 2 ucljJI UT^ 5j_uua 


* * v » « H 


-81 - 





ijjLiHi -3 =(' UA . \ \ \ A) Feynman oLaJ^-s (\) 


U ^ • S-Aiw CjL^I^ £a JaLCi Jy>. 43-U JsjjaDI jl^SS 4 j_^J old>liJt ,1 a LiS (T) 
u! ^ c^\ ^ Jla ,<]5LaHr oVjSjjjJI ^ olaMSi.1 _}JUJ 

•C 1 ! ‘^° <^>* u-jj' ‘UJL j»i L*aL» yis j,l i4jjm ^1 U:_. ^j |- .«; „ (jl^pJI 

=L*aii Jb^l ufliHiVI O^J «lLS. >L .^>^1 ^ J|j JSL^ ^ 

cM. J ^1 .iitaaluil .Lflo. 3J5LOU cjLuISJI po. .oLulsai < _ - ; :r i i 

^ ^ C&M3S.VI ^ liAJa IjJLS .Jalllj jl^Ljl aajuUI ^ 

•(jltiil J>aJl a^ F i i V IjjjLj Jji 

vjUaUjI 1j-a ‘ U a. ^t . l l LMxJI J*ij .La^ajC. < » 0 ^uLe»SJ| dljOita JSL£u ■ ~-X (r) 

- J 4-1 JS-io U , ? 1 , „1 d**j (,.*>1 ^Uai. Lu^) l^Lla Jjjuuj Jildl ^ LaLi 
aUUI JkUa , j±ju JjLiijj dJLUl J^iJI ^ ^LajJI ^ £ 3 ^^, J>c j (i) 

-,>aLJI JisuJI (jA 4 um oljlaa CjLLuo ,y3 5 .^.^-.H 
Cr±u, ^ J£LSJt ,>a cfJljjVI jLiilj <a^b, oUlU.^aj ^LUVI I 1 a ( 0 ) 


JLaS} ija 1V1 4 . i_ i > a j_aI pa lilljjV ^ 1 ^■~. 


(Poggio, Torre, and Koch, 1985 ) 
j jJaLi ^rl h -UO -4 filling-in JMa. 5 fl ("\) 


<UiJ 5 j>aLU>JI 5£>»JI ,(V.r ,<u*aj|) 4 . ^ 1 , ^ .11 cLuoJI ^iji ,(o-r JSLiJI) w1 - jll 

‘i***- 0>i-i ^l>ai -_3 <=o-“ JjjLLuo ■ M A- (j J t ^ 

^ 4 ia-A 2 Uj ^Al^kil al^J ^ & >UAiU) Ij^ja ^ l^d, 

oLLj> a,., A~ iS jIaJj J 5 L>.^I (Pessoa,Thompson,and Noe, 1998 jJill -J^.n 
vib>i Jaj^ 4 ljUa j^c . LlU ^iajl ijjLila 3! SauaSL 

<»Jtfl Laj Co ax La OjIAJI t^iU it . 4 ^K 4 _aK ioiji»Jt iv.„:i l. I :t^ 

.Cjljl^iUlj ,4jjaadl CiLaJLSLJI ,4_ua3Li)l <La-> d.U I ... ■ ■ ,U.^Vi pj . I - ^ u . v, 

^ ^ >A 4 J SacLaivVI ol^j^JI ^1 aaj^MJI aa^UI olA>iJI 
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l^OJU (_£ jjl ,J 5 L> 5 U CjLJl 9\J iSlad-JI lit J ^yn£K-A £y) SjJjZLd >jl (jjjJI jl 

4 La a^-iL Jjjk»jJ w " ^ ■ 44 .UK ~.~ ...1 4 jL*- 4 -a oI^ojIjJI dJLd (_>> 4 _jJ • (a 7 ^i^ju ^j a-M 4 j 9 (_ J A^ 
4^^>.VLj .4 dj «!■> ollaJ»-M-» jjlc. (_puji_jJLl jJjyAjI ^a jJLjJk ilijJjLui aJLuJLuJ JjLaa* 

- LLu ^ualj 4-iJjJLa ^ tyaajubj 4>jV1 1 _n 1 .1 i~i £*Lajdl ^"mihj 

CjL^jjJLI eljj iA- j-L iSlC. ujl—H - a -T U I LM-AJI (j—a 5 - f . j -a-a^a jj^.j 3j_SLi £_>■jj (V) 

I ■>* jl j Lajl Hcbb, 1949 (jjj .L«II -jj 3 II Lr i3 L^-i.sij a (J.iXAi j . ji—, j_jij 

Freeman, 1975. Harris dal., 2003 : Varela el al„ 2001 iFlohr,2000 ; Palm, 1982,1990 
Desimone and jjJo .' <3 '■ 1 < u^UUI iaL^j L^aii oIujo olaMljVl (ja i.Vi' 
JjLiSij .o&MluVI «juk (jjj jjljuill ,J»-i (y> JlloJI <>-jj oLliVI (ji oj£s Duncan, 1995 

JjjaaJI (jS lJUS 

. ajLu^JI (jjuuaxJI u^alAJI ^ JUJ4-J jjls <JJLuS (jj£j (jl djjlSLaL 4 l Fit- I Luajl (_jj>-jj (A) 

Lt^ljj U*. 1 j j ■ ■ Norrelrandcrs, 1998 f-iijj .^SJnAJll j^jJI Bennett, 1988 ^iSLy (5) 

• 4jLajVlj Cjljjj n«i5ll lj. 43 5..U-. 4__l3_iSLI 
.(^ajv jZX\) Sjjn-Ol atjjSLa dJJvj jj Uol : pixel Jj ■ ■£• ( ' ’ ) 
JL>-lj dlusjl jLpJI jjj_Aj ^c..a. 4 44-~i (ja_3 'j t-. , d I ■ j a 4»3ljt tdicxle ^Lii ^La-jus (> \) 

ji > 4 _ u ataL>JI Ly ^c j-L>jyL u 1 4 LLa^uLo (1 Y) 

■ ^_ir jl djU^. .. 4 4.,1'fa JSLvU 4<; jdaQ Lj^tS- 4 x.^o^jO £>j3 I^IsLaIZujjIj} i^lAaJ y aj 

<jl 3 jL>>Ij 4 3 iU Jj .4 4 _I 4 Irtf, 4 _i 4 £>SLoj J _ > * « A t H OP 3 ^ 

4 -liL^J ,4_J_A_uaIL L>y_>. 4 -C.3-a_>J. JJvLjJ .1 Jo t «« il l V u! 

jj I C_OCJ a l ajar . ■iN-v.M d LT ic jLuif.VI JxuTJl t «4jaJJ^JoJI 

.<aOjLww 4 jxo JU> {J7 3 JJU3 JiJ4J u> i fj •* i I»l"j 

j 1 1 a") u_jjjGj Cjljl^aj>Jl .^^uLjjJL <LiaoL>- LMJ«j jlIjj (^tj 

1 

a.l jl jaLuoAJ tj“"4 ' ^uLiJ (IxlJI lA1_)1 mi a JUJUJ 44t2w^uuJU (jaoLjJI (j^a ( _, < I a I,, 41 jUaj 

,jj j ■ -■ ^1 1 j l -■ .( Logothelis and Pauls, 1995 ‘.Logolhctis el al„ 1994) 3 a j tl 

Kobalake, Wang and Tanaka, ^SiSLb . JaS ,j-a I 4 J ,jaj jij (J i^^-ajLijdl 

lj*u ^11 .-.i . !■»■•■... 1 ^\r 4 ^yjtj 4Shcinberg and Logothelis.2001 :1998 

(juiLuil (jj£Lo f~i A (^iii> (Ja^l ja 4 JJJUkJI cI ti iIiII Lj^l^d (jl 4-3j^*AI ja i) 

4a£.^4JI J ■ K-.'-j aj Lorcntc dc No (jj^^J a A 1 ^ j j a^.v.O jua .^La jJI ^ Ur.i 

3.1 af Vl (jai J I j5 JJLC. (ja) aj-oJI JSLaiaJJ i <ii i .if 4 jIt . t ■ * (jJljJa ^uu ‘J j* ‘ 4- 1 J j />£ 

.(Buxhoeveden and Mountcastlc, 1998, Rakic, 1995 Casanova 2002) il/nMI 

.yljJI Jaa^ijl^ TT (ji^UJI jJiil(\o) 
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Lf-ujj-jl t_>LjS GMjJI Luul uA-iiilj iSjl»JI LlMj- j*J Q* * yiajjLj (\"\) 

^ t _ r j l-U..j j_i-JI («JL*—II fjJsKonorski, 1967. Jcr/.y ■ . 1 ... /- Gi , ;.M Uj ^L f . ^ 
iiUj Vju 1 1 'r> j ~ n 4 il^.*v i j IjLdj (Barlow, 1972^ ^J^Lj u» ljj a Lo»...a^ ^0 1 

> ti .ViM .4_jJj—3 Cjl£jJUa J Vnj 4,_t_i.._Mj 4 —j.Ls. <_oJl 4 j3 I UjU^'i 

cr^ G5Li- L-J-jJj .Cill J 4 A^> Lyi .tfjM-ojj Gross 

jlS^V 4_»ij j»JL_a ^Lait JSGiu ja-Ls ^Li^Jl ^jl^JI t L*_UI 

Gross. Rocha-Miranda and ; Gross, Bender, and Rocha-Miranda, l%9) ...'^ .j< 

v ■■ " ■ £ . 1 1 .^ysejjLUt jL u. , I t Gross, 2002 ; Barlow, 1995 .( Bender,l972 

GM-iJI oLc^j-a^ l^j JiLsj yl y£ju (jlJI 3^JaJI < ahV a ( j^ L JU yi/M 11 < _ y jJI 4,juiljoJI 

.CjU^LJLI 4jj srf-ktll 

Dayan and Abbott, 2001 Roa,Olshauscn and Lcwicki, 2002 t and Rolls and Dcco, 2002. 

ki.L* rfv» . • jLitJ^I «UJ 3 j jJla a ti inf LMSJ ^_>.Llil JaL A in >^(' v ) 

ojjJZXa £j^o oLljj ylf .LuxalJ .£^uaJ! ljr uoj*a yiuu 4-uiljJ (y» Lu^Sj CjULlJI oluk 
^jGj Cj^~ <J j 1 “ a £b>jJI y^o j^laJu j^a}j\ l al I“Wj iL^LlUj jt »£>LlU 1 -dUjfclLnaJ V 

l\jj\ 4xLul 1I cLul 5 j jjxa L^L>- daLio l)-!T ' '"4 4 jJb ^J3jj L4-a 

< _y ^ u LL 4 I ^J« ^ i j t LfrL- 4 1,1 IIV nl' 3 . *\j 1l 

J^MI fjic. .oL^iU 4-JjVl JUJLso 3.1 f.L.. JJ ^bj^JU 

ji. Calvin and Ojemann, 1994 v L£Jl ^J^l .oUlj^VI *,Xa cr lxv Ijl^ 

JAaJt <>c. ^.111 Ojcmann, Ojemann and Fried, 1998. <_jLl£ 
uL£ l£—^ • Krciman ^jLoj^ 4 j 4-JJ j. i < ^ jJI j ,* 1 II * * A jM >J 

Krciman, Koch, and Fried, 2000a,b j l -» . .. I ^ ■•■> ^ ^ LJU^ 

Krieman, Fried,and Koch. 2002). 

Ux^9o JjLuj cjLjj^sLjJI .combinatorics L )^Vl ^ (\AJ 

.(^>>UI) ^ A I ^ iU A ■ 4o3i 

o' y tyi-ju^Jl ,^4 a-i._L.nf. Ifli. To Abbott, Rolls and Touvec, 19% jjlSj (t ‘N) 

4 1 j . in 11 4 . Ch l I I «-»Jt (ji ifi .(jSLaj L» J .n^ Ll <J»L~ir A 4^>.J uJjVi 4 jMj ( j-o I JJL»o 

Jl-a .cj^jLo ^a£. jI L^^JLq ajt., - | f |_j fljuk 4j>-j JS ijifll ,jSL«j 

oJ! J i * *“ fcl jGaJl 03-^1 o>a (jj L>L> SjJLaJ Lu»j1 O jjijj 4-ol ,4>JI oljJLiJt 

** j I ** * ^ * * 5j1x i .^ij^l oljLiJj 4j^,.n. lII oljLiyi ■ -I ■ 4 .-.... -l . . 

*-*!-> *“'J~» ’■ ■ " ^— ♦ .n_i jyJJ J—^ nj (_yjl i n 4 inj-l _^juo \ X ^ 4 S U : „ j . X J..-. I 

4j 5L>J 4Jj- ^ j yi .JUG .(Zhangetal., 1998 Brown ctal., 1998) 

.(Shaldenct al., 1996^ duill ^G>ot ^yJI 
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•(^>ai) uJUajl oUij fJL ( \W . \<UT) Gaeiano Kanizsa (r •) 

Adolphs ct al., 1999. iZeki and Bartels, 1999 ;Zeki, 2001 (T \ ) 
Zeki, ‘.Meadows, 1974 ^ u 3.*v.ll ji ^ (tt) 

(jjo 3 jl»I <j>jj LaMi- U& Sake. I jus Cjjo&jj .cjLLu>JI jl^3 cLILLaj . 1990 

( 1 -i 5 ‘*; £jJU £*o) JjljLuu jl 4.J■»i'l a olj^aelJI (ji .(«_»Vl ,jj> |»Vl 

J^t-~*jl UiHauJ t^jJkliaJI ill JX X xU V ■- il l jjJ (jj r " * U _)^*xll tiljX*. £y» JjV 
l^jjsUaJI ■ .. ‘11 (jiuu gSLsull {«jj . Lft^JLa 3 Ja>-I J ^ JJ a3 jxxill JLjLuJI 

■jj -^« II u l<~ ,()i> (ya jjS\ ij In j i a Coo i£j_4>UiJI iV~i g « I I (jjSj L> Ij . JL»-Ij (jrtJcj 
(jSLu .^LajJI ^ aI U I I .lrt <1.1.11 4-».ji |>« 4a.j (>« >x£l (jr^ U3-^“ >J>J (j^ 6^-*f 

. 3_| ...I, .. Sfl s.lntll 3j&u JaujjJ SJaLa-a oi3f.li>ifl 3 l^>.I yi 
Niebur) a^ j fc,•■ n ,-.i .* «i mi j ~~> LxS oUljj>.ll ^gu Ijla ^oj V (TV) 

(C. elegans) SjjjJLI Sa^aJI ^liej .(and Erdos, 1993 

■*. 1 ."iW ..ij .,*,1 ^ I 3 tlj ,oLjj| n rt II »J Mi,Lfc.ll 4 . 1 i*i I I JjLdJI 

.(Bargmann, 1998) 

t.?,.ii ^JUaOVI ^uoi^llj *II LyL»Jl £j\i ^13~.ll ^U.i ephapse jm .^ I (II) 

. (joa*_>lll) .*■! -»IU.^,1I jJojI J&la J&uj3 [jjJ UJUdVI yfC, 4jj*a*>f. 

3.v ^i i*. Vr \ 3 ~ 11 4 j^pJI (L^alJ Holt and Koch, 1999 ^ 1 3j (To) 

■ ~,1 ajt• 1 1 Ju-rt j" 4 joaa4I Li>UJI >"a Jjg^l j^Lu . 4 j.^ii. II la^L^JI^ 

.4 Xj nill Lr a Jl>JI ,3 jmos cjI^LuJL 

■ ~,1 j-> .*,1 1 ^jlj^j d U .~j 11 d > i lOl 4 jjLx11I A * j i. j . ,s\ # II L|>L»JI , ~. 1 ^ i . .I j jin i (Tt) 
Beirlein, Gibson, Bcirlcin, and Conner,!999 ^3 >a A <^JI>->- Lulji« .L^tSa) UoLii 

Blatow et al., 2003. Gibson and Conner,2000 

4 jJj 3 CjVjLfcU A .".1 ajl, J yd Sj. aff bits Ulltu J3j 3ajja Cjl^j M i l jSjU (TV) 

. , 1*^1 1 j> .i3, .iii-LuaJl 3j. .^..1 1 Jl^aaVI Cjl 30 ^ ,^3 diLojlall Jij ^^Lc. 14x11 a^xoJI ,ja> 
i.^.i i j .i *.".a .-.1 4 jjJoiII 4jjl31l Ricke ct al., 1996 a , rl l 
4 j^xp . v ...-•y.y* , 4 xlxu 3 Jxlu 4 ^>lja -. Charybdis ^ .. j , > * j >^ (TA) 
SjLx-jJI ^L~,.i.j iJyA-i <y ^>~3 L 7 -®i "Scylla )Lu > a & £ 4 jkx 3 Saj-I-J-U (j A -.a- l l 

c J.lc »Lxjljj aJjlaII (jl j \ . t H L^j *m J\ jl i\ j] 

jjjj Ijai jl^ d X U1 ^.11 SjLj^fl 4 (]jl t£j. i/i ll CjLi^j 5 j | ?\ ,t mi U i d~ i 4«i»d 

,ftLst-U ^ 4 .^«n ^u^wull Crick unci Koch, 1 998 q j^bLj . j 
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U 3 a * 1 ,., « ^LwVl (jj jdl a „C ._■ (r•) 

■ Freeman, 1975) djbj dais _^uL^a j-xc. JSLijj aj^jejSJI ■ ~■ I«^ '. ~. I I 

.( Mountcastle.1998 iCrculzfeldl, 1995 •.Creutzfcldt and Houchin, 1984 
^ Klimcsch, 1999. iKahana et al., 1999 oLd)?t ^ idddij(r\) 
.Buzsriki, 2002‘.O'Keefe and Recce, 1993 jdd ,3.^1 <*UJI ^ iLo di diU 

<11 j {yi < 2‘ i m a Sa^sLj <Jb :Fourier transform <jj^ Jj>>o (tt) 
.(Ur—W1A) «Uj53 -<**h»- Jtj.5 <Ld» ^ 

<«^1 Barkeley LujjdJLS <jl*L»- ^ Freeman (jLsjjja jdJIj idjal (TV) 

* ■« > <1 1 .(Freeman, 1975) ^uJL <^L 2 JI ciUjUll <>JLlI djjjjJI a jus * 

^ G ™y and . Singer, 1989 ^ yijj* t ■ d_.ju.iJ d-idt jlii ^jjl 

:h;ngel ct al., 1990 ‘.Eckhorn et al., 1988 Jd 3 ddjj 

Gray. 2000. Fricdman-Hill, Maldonadoand iScjnovvski, 1997 Kreiterand 
Tallon- ‘.Rodriguez ct al., 1999 ;KeiI et al., 1999 ‘.Revonsuo et al.. 1997 (u) 

cdtjjVt ^ id* <a-jl .Klemm, Li and Hernandez, 2000 iBaudry and Bertrand 

C^l I*-)"* - o>*4j LJLij) LaLs- JJ y 4-0^9. ^^3 SjuIJJI S^ilLi ^ j.. I I 

^ j-ud3 J**j La -CjLjjjVI oXa >*d*j J*d} £>.1 jj .(JsVl jj cl j 

tjr)J j-il (ji 3Jjid,1 4 - l, t n oLJ^L JI • "j t 5 K „ ,-■! . 1 ■. I I 

.£L«.aJI £yt jlolia ^ iJkscj JoLiij Joaj ijJLI ^^1jdl < _ r . Jj < II £j 3 pJ| 

Varela ,>a2cLi • V - *' ej&oSLt <£- y<- i r <ol>. \ . £ya uj^oj La tiTj' T jj 

^L>-dl lykX J^J oiycjj jJLI (<u«j cLdi; et al., 2001 

SjluoJI d^uhll ,>al., 2002) Makeig et) <1 jjl>JI a^jL^Jl .-.l^u-.n . -.ui- 

.CVjbvll clU <C^SJI SjLiVI ■ U . :y .' 

^ cry^>- o-'j «jp Cy> jliuai ^..,^.11 a*>jt ^Jtj (to) 
Galambos, Makeig and Talmachoff. 1981). <^L5 ^ r--r- ^ 1 3 -... 
Sennholz, 2000. iMadlcrand Pdppel, 1987 ^1 .^j^l ^ ^ LLul^JI ^ 

g*ajo til <5j_i JiUoV 4 -j>L U U liLLidt jjlc. I j • *•. < u ^.i a-._. n , (ri) 

,> 3ili^ ^1 <_«_5JI ^ 4JLJJ42 .‘I; -Ml ^JJ 2.< ; .‘l l 

«>* olj-LsJ.t £ai»jj .i.^aJLillj ^j^uall S.u'iUI <;U_>^S11I cljLlll 

tyb “ djLUl di <xa^4ll LiLaJI ^1 .LuAxa i4j^oJI aLydl i_4L>. 

5jjl5 ,>a tj^. ,>«I 32 J (j^Sj ^1 ^SLaj SjjjtAJl cLuj-iUI ^ jLiJI 3d 

,jSUj <JiJI Ja, ^^wJI Js >aidl J^dll .(Softky, 1995) 
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a A l l {yi JBi JJ-C. (jiSo .2 jJL«JI (j-4 4 j I < ■->*1 1 <ul=jl (j* 

LMitiJ (jSLJUl (j£. ,>Li. sr>L^ o^j-c. .jir. ^Mio>U JxjJI J>Uo? 

.Koch, 1999 jl^>\ .JuSLadJI =Lu^l 

olj.IjJI.U jj- uJI ..n .^> vondc Malsburg, 1981 (jLuaVl (tv) 

von dc Malsburg, 1999. ^Jail 

J .,.- .UUS.I I iSj «btdll LM-i- (jjj (j-aljall j £jj ^jJl Ja*JI (TA) 

s^s ..„» ssu-.t i ^jtUJl eXtt, Kreiterand Sigcr, 1996 .Gray el al.. 1989 
.(Thcilc and Stoner, 2003 jJail ^SJ) S USd l 4 j^u.5/I ^ 

Singer and Engel. 2001. iSinger. 1999 ‘.Gray, 1999 jJajl .oU^lj-a (^k. £>Uo>U (T*\) 
^ISVt .-.i •■' : . ti jtc-oVi Lj-li Shadlen and Movshon, 1999 ^jl 2 j 

.- t ^ 1 ■ — t. J .<t jl .-I I i (jjljjJLlj L_ijujJll Jo LAll I iLLjjl ^ IjLltjjl 
t i j -w ^ l . ij *£1 *■ 1 t Ljjjj A Jl£ v & t .a ^ a Gilles l^iurcnl 
Laurent, 1999 MacLeod, Backer, and Laurent. 1998, Stopfer cl al.,ob-£-»JI 
1997 ;Laurent et al., 2001 

Engel cl al. 1991.(1 •) 

.Crick, 1994 Uui :Crick and Koch,l990a.b Ua obi^ 1 uW^Vl o>^> (1') 

. s ■ -\/~ 2 cj| j a *■t £» 1« ua 1 1 .»tt ui La. j . l »j Horgan, 1996 ^jJu 
i- : .u y a ,».^t si.^i i olj SJjVl Engel and Singer,2001 iMcl 7 .ingcr .2000 

yjj £yi *1 JlU 3 ,jjl ,^1 . Itfid Jjsc-uuJI («JJ tPJI <t . ii M>»l l <ul>JI £>j Aij** JSLU.I 0 -^! (IT) 
a « Ul S~ t l Jajljj^Jl «_aLiS£l yJSiJ 4_uia^> 4 jjjuus iaa ?CjI*j 1U.I filaj-* 

.. 1 .r S!I £ya jl UJl £>d (jyLxAJ ctJ ‘ J * j ^ l£ - cO- Tjl^ CtH 

V 1 jUt S~.1 I 1 .1 U*j 1 ^ ■ a I 1 .. ijr\ uIn 

d .M St*i 3 2 \ j U i 2 . 1 •»■*... 91 p1 1 ~u JJ-UJJ i<jjl i a> | 4J9j l j il 4 1 

gjLJl o^b^l 4jl j >ks«J.I OtaSj erijjj «aili .4jjjjuiV 

£y .~ .1 A. gA-Lj J " » jlj tjj) 4_uJ_>.jJI 4 J i’l. « " 1 1 1 liUaLiJjb SjJoLllI CjUoLijjVl {yC. 

^1 LuUlj 4 Jj»!>UI J-L£. JLl)j .idillll Js 4 ^>i 1 • oJ) T* Oj ' - J.nrtf . 

j< l.~. 1 1 (. ‘i a JS . .iu-.“ .(LaLoj uj'j ilc. JSLij (jLju>-Ljj IjjlS “ d« .>> 4-iLi 

Jjis (cJjJI il ^SjJl « a . ■ ■*■ t 4^00 LLuaA ajj» •dj jU'i d 4 jj t 4 j i j jao oLxldj 

14 <| j t l ^ylc. 

^.A.l l JUU L&j-uij JLJ>J 4 JJ 3 J 0 LSj^Jo jia-ij (jjj {j£-aa (IT) 

.( Salinas and Scjnowski, 2001) 
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jl>uD ^-3 fuU) ^ J^L> 1 j_> jiLrill o_3jJtl j_uLiUI ^ (1 i) 

(Hahnloscr,and j>JLU >3L_UJ „£>JI j i_ u jli (Percz-Orive cl al..2002) 
4^jLaJJI S. j , i ti l LMJJI udlj ,» ,! Vi.,„ ij (ji Kozhevnikov, Fee, 2002). 

43>*-* 03*3 .431 j IjUua a M.uajJI oUoLjjVLj au.-i^il 

U3>a.i Ja.j Ldi5Lu,_> t . »,r>l t £yo .aIV.....J1 a ;; ,^.n L^LiJI 

. 1 ^l^Vl l$j|jji. l^jLLuaj 

(Abeles, 1991; (j-ai/341 jt»Laji i lmlm jrjj-aj >->a .a* I I u u i j„ ,±-. (io) 

(Van Rullen and Thorpe, 2001). 3j_«j/y i_S>ja g-iLaij Abeles cl al„ 1993) 
aj ^_LU I oL^JLI (jJLc JjJjLllErmcntroul and Kleinfeld, 2001 j^Ijj 
a^ljjlj cilljjVLi jLjUj^U ajLaisJLI a^>Ult , e LxJJI *_■... ~. Ja a 1 L, 
crl°^» t?^33 jL^ilVIj. :Crick, 1984 - Crick and Koch, 1994 and Usman, 1997 
Koch,) ajLw_C. 4 jJLi^ 3 jZjb 4xjjj .<jjL5 (jia i O • ^ iiJLxj J» a i j 0 .T ya 
ei-b^yL-c. L*_jIj 1 - 5—j . I « a Rao, Olshausen and Lewicki i_,La_£ ^ .(1999 

.aiajAa^jS-l .“l ^~. . VI 
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JloitTl 


5uS^I J* 


i fv-il sTM ^3 t *jtnU c_j^Jl 


0 ) ^gjl'A l aI" I /. ^>wJ 


£jC. (Jj* .at U j-iaJLil L-flj-juaJ £)\ lr> i * ~ i. H (j? 

.oU^Mj *.lj_>.Vl $ J i a “il l i*l A iLi foJL&Jl i^ljLl 4 -Ll^jJI 

jpLLsJI q^xj (jSLl ,ol_Lya_jjJIj LJ^SLllj (jjijJI (j^ (J 2 L<iu (jt <j£-«j 

P~.j i i i l~Cl l l *i a. ^]ajL>» (jVj .aIaC 4_dJ^-la ^ jrtl 4 jjjLuiI ^LaJiJI ^u LwVI 
4 >jl 4 _JLJI Jj ri ,(J\jl 11 4jSLi-jJI 4 >JLla uu^jj IJjI 4j q J Lj 

i".l I .U ^4 Jjjjj ^jJI ^ ^ *11 Lo » frl JcAj l ^ - T lk~ . i A 4 tfj 4jJ[jJl 

• I 4 J j *) 4 > -] (^Ul 4 jj j laJI (j-uLiJI ^jJ 4 ,<1 ».l 1 

ul 3 Ja ot j Ajji 4a5» < uJ I \ . T 

1 !j_ual^ J!L* j l i-_i«-H (Jja-fcj .' J ~ -.. 1 rj I <li . jf . Iaj jjj J>L>- tj-xo J3J-4-? <Jj-> 

vitreous gel J^JI j+c. S-tSLjJJI ^ic. 4 _jjli» Sjj^uo o'j^H 

,_^sLuaJLai Joj 9 J^jJI j^xjuXjJI jig.>.11 IJLA cj ij-> 11 ^In .i i . j .(jl-*JI 4 1 ri a J^-lj 
.(\_V JS..M.U) 4 J*C.J I~u.ll UflJui. 4-XJ J 1/1 1 1 O^ L . nl i nt i 4_)Jj-aJl ^ ^CjLjjjj-dJI 

C-iljVi.-v 4 .J..i.>i.. 1. ^ iL^>JL«-j 4-j-sj-$£ oljLjij ^yjl 4 .jj- i«^j JI CiljLiVl Jj-*^3 

cLuajJ jJl> ^.4jJLi*Jlj .£>jj^LaVlj .^ ..U ^ U olij .4 j ii'^Vl LjM->J 1 <3.xi i» _a 
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-2>x4i4 JiJ aaj ,L}UJI {y> \'jju*lA CjCuo, 

2,l njin) i_£.sL±/a At il l (_ylc (jrtJj-iJll ij ^t i^ Lj^JIj (VLiSl^j jStl j i .C I I v i«I I I, ~i />, 


JOaII (jLj jjju>o 4_>ULa_> LuajJ jjfcj . < J~.A_.U jj ^LajJI p ■. 


5jsLij 4j^aj 


Sax. 4J><^ jlu a2 *LelI 4 _utoULj S_>j_^JU L>UJI ( _ 7 Iix* <>> u < -.l J :ll 

(1) .Alu 


\ 
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JiLi- j-Aij (Jjj-ul ^ cj) i^ll oj j i ^-i 1 1 oJ~& i^3 :4 j i « l l (_^ ur uj ^LLiJ CV 

2 o j i >i 1 1 ^ ^jjLuuS Ji.Laj ^1 j! (v^>J? 4 _l5o i») L^K 4 jS_lA!I 

itLi-iJl j |<- -» .ll Lt 3 olj-ii-j (_jjl i4_jj. 1^1. ill oL«^L«J,l luilj .(4_«JUI 

^Jp V jl J-oLis Jj>-S JL£J- ud! ^Jp (P-3- LXJ-JI CjLpJo JMi ,_-, i u Cc . Opul ^ 

. 1 1 4_j_Ln_£l 4_j_l_>- _j_Jl« L) -13 pt^l d^— t - u - J • (^Tiidl ^ d Lj^L>J 1 La-i.„ 

J ,~if i 1 1 n -v . p^i 4_pLi_s d».l^_s PJ CjLSpiJI 4_1_3 J i l ' i l i ij;j-!l i£> ‘ ^> - . ‘- 1 1 

Tissues and Organs: A Text-Atlas of Scan Kardon,. H. Kessel and R .G.R 4 U . ..I^j 
ning Elec Iron Microscopy, W.H .Freeman & Co., 1979 2Jip^ ppd 
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JjJo oUjlw t^lSUI H 3 X . .M l L>u. jy»z 

mi., 1,1 ClLcj. fl > < 1 (_,3 (jj—Jj. rt I J j— t A I I ■>! j l-l n-)VI ^ j ‘ * ~ < <_>.jJ.I 
£lli!l f \ Ij M il 14 L1 o1_l3jI u * T 1 1 «L>JL*JU a JIA JjduaLdj -U V .4jjj_*2aJI 
i—.*tl Jiiuj 4 j , I 3 « U LjMiJI jjLaja (jjj (jjjI ^ I , 0 SuSuuiili i .-»~j tl 

Tl 

CH® m j^SLj J ll I'O O 3jj.lr>~ a I j . * 1 C a < * . L ..< , 

4 i «& ..i J l jjJaj Jla .Sj^^aJI jda^, (^Lc 4 JjUJU j M 

Jliu 4. J.. . L. ui ol ,<.u.u u 4 t < Iaj j^>£o (c 4Li>^Vl i—ijJJI ^ Sj-j.^ll Sjujl>JI 

m il l i _ r 3 4-afc. a- a 4 jsibjjII j.~oil <jrjJ«JI V 

.4 j [mI I j jf ^- h~ .La JSLiSlj 4-uj-uaJI <~iM .^~.... 11 j .. ^jl r y t j ;, 

Ulu (C*aL>JI t> uaJI ^ JSLAj rods a!) m r 4 jL« <jJI>> Jajlj 

u —' 9 m, i J ^ 1 “ .* <■■< j t .cones Ja 4 > *■ a ... * .t->.,.j - - 

tiUi ^ Lw) JoLi_JI j» ht.. 4 ^ . jLg_UI *3_u3 ^ 4 -jq v U «n 

Ji— Lao_».j oLjJajjj__>vU j»j—OJJ £xuiuo CiL.irt » Jl jrLjj .(SeljJLlI 

. I 4 Jl 

• (Y_V J£. 11 I Ij fovea SjJLJI pj^JI (_ t 3 U>j~o3j I 4 U.S. jLa .jj 

cjLjajy^ai ajuaji a^issm . ll& j j<~ l# 4j£>ii 

i' ‘4-ib - 51 ^ j <>» IT ^4 JSt ^Jl .3>i_L!l A t £A 

4 j^>JI <j)^J.I 4 _^jaJI JlaJi .SjJJLJI (jji Ij_j_»j .eccentricity 

cr^ 4 jJ-4*JI 4ojjjJaJI Ci^t i 3~i.cu.tl £y> JSj LaLu .Uj \ c J< 

• JUJU <x3j 
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Blind spot 



,U»'. ^ U< : p U>~ ‘ a j i r •* « 4 - fc)^ -a 4 .j ij l?vJI mi l T—V ‘i H 

1 q .1 1 j i .Vi ,* j V.t l .S i ». iSVl 4 lnii i I 4 Irt j"ijJLl . jl mjl l i|)uJJ 

.AjJuill SjjjJl . 0 ..<« I t . t,j a;ll ^jLi- sL*j oLJojy->J.I 43IIS (j rt i iV Jj V L^L> 

iji 'C A i J .s-i'n i ,jj 5 a ij— yS -* lx.j . j . i » _^iSVl i—i lj ■<->«I I ' -j a t h jiiipj ( _ T jJl 
jc *.- ■*•. , •>, .i i. a «1 1 a. ~. 1 1 >ii ail £jJokjk»iJI jxm di M > a,~ui « . /i y • J—*J 

^c. Jju_* .£1_«jJb liruJI J~*»J jjl \£j ■■ * > ; H ^J. l - S« . l l L»>L_>JI jjl — a^» 

Wandell, 1995. 


Jw.'/I JJlCJ j£jJ.I JJLC - tZl^l plrT i U I juC. i <;ml 

pi i’.aVI SjJiuJI JojjJ jIj < w i ii Lj pfjjjLC. j- mijI I uil - t^sljJoVl 

5 a U.i 1 1 ■ <ll~i 4j^ ■ A. 1 1 4 j j 11-> til Lj^se-U 4 ^j_>JI 4JLA . 4_ M l1 I 

, , / _ t 

la^UcJJ p k ~ HI j-±c. Laj a f . i h> -Mj V la J£-uij 

. 4 ...a\ p a^ 4iCl £)15 La JS ^ 

■ ft jUi ’ . t ■■%. ( JSLAj 4 JLS dll j <U^J . ■■' V uilii ' a (_rt!r>LjJl (JJ-I'S- all (_ 7 H->- 

(ja ^.U‘....'i L« ^yuaai JUJLao JjLa-J (jJLJI jixuJi <_y3 4 j)£>JU * CUjj . tiluj C. 

jj-iC. liL^ao (jja i_3j^>JI 


txet siht fo tsom * daer t’nac uoy 
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I— ^"- v ' •*' .* l ' — ? ‘ cr 3 4 j^Li 3 I (jy£ ^_a. 3-^1 Sclj_a ^ la" ■ -~ 

t 4 V 1 ■ l - * l j ‘~ | .' I_ 3 j|_>_»jl («J>- SjLjj j^sVl ' I^j^u JC ■’■■ . 

• 4jJ£jJLI 4jL3lJI <jx 43 LJ.I 


AjMj 03III Ajcjj fJlgwLniJ y . r 

L>3^uJ*_« l c r j-uaj JI *LLj 3X (jjJJ u k se. j ^jdl All 

cr^ 3 il *'>*■>■ eLoii -Xs-jj V .oLiLji^JLl ^l^it exility uLoLJmj <LjjIJLcj 

** Ji * 11 :! t ^iuA ll ^Jj i °\ £yt i I jjLua-4 t**** »*> . p H Jfc | 1 

>* " *‘ “1 5 J 1 -^ 3 ±* <A-iVl *JLA jJa^Vl chiSLxj .SL^jJll JjJaJ 

^Li-4-uVl lJu^>j <^3 I > , uu> . ^xLL^oj Li -l SJ . Luajt (jrvJLuJt ^ LaSjJL* c- j U , „ U 
<UtA 5 u-jJ o>UI ■ £-!] Lr a ^^fl . I . J Ij ^jjVl3 Li 

■ <UX.Lj. t-> ni l ui 4 iiJ <ia.3ll JjJa ji JL>- J_4> Lo£ ‘Z j .^.l ■ * 

<uliic-* tSjl uJljjJLjj ‘oLlLjlhJLI £(j,SI jjx. Jz 4 il~-UI ^I^Vl i j.i-.y. 
U 4 <U 3 ^ t » A > JI ^Ijji ^ i JLjlU J x t, <« j^Lc . L$jl j ftLuiSU LaLaj 

)ol>JVlj i. ^ Lo L$JLlx ,ji ojV .CjLjIoj^SJLI 
CiLLulu/VI • <uloj3~>J.I 0^1 i n“ <i<i U (jA (jrtxjjj JJ_G CjLujGJI ^ U. ^ 

jLAj .^1 4 j>Ij Uj-lLs ijwjjJI 5 «JLjlJI jjPj .LJLxJl ^ 

oLJaj^idlj .3^1 I4L0 J£J 4 1 ii ' i h . -k JI ftjjuaJI 1 <1 jta tl^jk-Lj lOLJajyJejolJ 

4 - ■ -I - ■•(jr 3 <t»_»jLi , 4 ^>.jJ,l 4JJ3J0J Uj.jJ.1 HxumjIa^ UvjJU ojm^S 

^l>ii u ^l- . v a ,> 4^3^11 j-LuxVL. 0^ a^Lx^.1 ,o>L^.U 

^1 CJ^^I JJX 01^33^1 ,> j.lA -1 .VL^fl ...t l 

4 L>- 3 ll ojx .»3 «^ . U Jjxjojt (jjjSiJI (jLuiJ JIJ>U 3 JL>* 3 J V !j $J 

u- 4 u-^u. 1 I I Jo LSull I <f»Lsj! 4 jM1j 1 1 1 a-lo (jjJLII j * .-.■ ■ < ■ 1 1 

,>1 trichromacy theory ii^tui ji^ivi ..-.uu^n 

■ Helmholtz jU >» 4 y>. jj* Young ,> JSJ ^lyVl ^33 

^tl^; *3-iJI ^ 4 _h > ^JI ^ (jrijjJI ^bJI ,jX JU>il ^ J33 
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... H £ya dlLjil (jjli pLxuxJt <-£j tJjj {AJ^LxJ £xxjx]l 

<iu3 4jlaj^>JLI A-ujxbJI 

j-a j • t iU;'i ^^3 »' Us~M \ CjLJa j^_>J.t ,jj9 AjMjJI £_l jjVI £j$ij ^ 

Js l buktj lijj «>» *>>J' <yz h .! v^ 5 

pc-ualj u-ui « « l jut (ji 1 «~ ■ ..A »3 jl>. Ajj_yJI A, U -a- ‘ ) L^-ji j \ ..i.lf. Vl 

jl 4jjj^AaJlj .AJalulul (j V 1 *-JL3 l '-^-* (*£■_) *\ J " 1 * 1 ' 1 . 1 ° tS^ri (L)' i) ^ -AJ V .(_yaic_oj 
,, > 
a£jl£JI o^j) A-iacxA.fl-lj A <il» (jJ) jJajJI orjJaa-51-M (jj» <. . <'laj j)* I- 1 -* !■&> 

j i l 1 1 t-\ . j 11 ^3 t „■ *g * ^1—V J< mi II (jliUxJI I fl *«- > 1 1 ^..I rt . )l t A i u I I 

Aj'V i.all ^ya 6^v Jjlc. c-ed l ll ojJLxaJ iA3Jj A_al>JI j^J-A i^lc- 

ur ... A; JI o' £LaaJI obyiijJ .A^>->U A ju^a 9 CjLJoj^yiJ.1 jya JLi- 

Oj£j J3j .ioL*. (jxxdj (_ya>3 ur 1 ! 

^JO ■ * ' » A ^ 1 r .I ~ « * <J * A A OliLlJ Jol J (|~< !»' (jl ^“V I M < 1 I ' (_y3 Jx- a JL 

( A ) i-.^j jJS (_y3 £LajJI Aj Jac. 3j^L>JLI oiollll 

CjLJojo-iJll (>a oLxJajO^ 1 <3>3JJI £jL>- (jia- 

J_)xij A.x< ■ .all ,>a £3j >, ( llt iiuTl ^1 AiU»i Alj_ji>j Ajv>i' AJcu^jia 

. A_»-jll AljjJa < ~ 1 1 . U j j U H 1 fa .A JjauJ jj3j A^>-_jJLI Aia-ujio Cj ^ i n~i. ■■ I I 1 j jA 

t( jjJLIt 3 ^b>~ .a t t U... i ^1 juc. itiilj £* ijaiollL' jui yjjllJI tjut ^<> i ~ij V 

njp.^ ill JL>ai «L>jt Jaju (jr^' oLJT t.. 4 ..L L a> Luj .AlaiiLa jJjj 

(').isija! ^ajuU ^ftjiaj>Jl £jU->JI A. ajW) J o-a 

t. L«wJt A*2 lJI :orud» J> ^ r * r 

A 

<AjJl 1*JI L)>LiJI JS jjLam <3jJiDI o-a U AaLjta (jit iA*a_)a. ^ L»>J 

(jjaj . A 2 tail! a jut (^3 Ajj^xb Cj^Luiuua -L>-j 3 V .(Y_V JSxiJI) <_n-*J' jy° 

ujb aju$> - •/! I I (|ya sj_>Jl I JUfe jt 3_yJil i a oLaj I « .A l lb J I lLILlA > .**» i nj I jo-i 

('*) .blind spot cUajJI A. * a. a i 

(jl>. (jSJ .^^JwVI (jryji (ji aLjAJiJI A »2 l 1 I (jjt Ja-jm (jbjAJ .( jt i i lo J \ .A ) 

* * * . " . « 

tlux (jls-Ij pixel MjxuSj oSJ .tiljLuajj Jlam (j3 Ll3j iSji oi <jiut CxiLct ^3 
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La • i<*i II jJal 4i!i) ^.LyTu d jj I a jj i j'a 1j j at <C ^'a 

*50 jl J>AJI 

c I J j)..... JI 3- » 3 i Jl £LajJI a 4 J V l Ur i 3j .--0^1 „ v JJ ~ " a j j -v. I jjjiSLt ^1 a. 

t^ 9 I jl 4 JojjjJ 4 j 1 n r ^Ijl V ~, uuLi I jub (_yfl j> j. ^ ‘ <lLLuuj 

«(iL.LcJl iauLuJI ^ U>£> US) al A r,,„Vtj .(o-Y JSLiJI ^ La£) JLo£VI 

3jLc 3Jjjl*ll itxxIoj^JI (jjiLial ^If. »1 -rill bjl_>. (_pa_^ju . (1—Y ^ ...al l j |j «~ 1 1 j 

(3^*-^ t-a.i- fl ) 3 jjL>JLI g-ual jail < 1*1 a .a pJLxJI (jja 3 ju9_jJ 3^ j .a. .1 1 ^ a> M ■ a. ■% . 11 ^jLj 
j-kC. La>La>j Lalfl C ixu aj lij iljigJ LiJoj .(^Jj <<^\^L»JI aLsulj 3£j^Jlj (jjJJLi 
> i -« “ * ~ » ■ 4K. <_a33 ,jjj jLajSLa 1jl>-I j LuaLuaj LaJfi ig LomJ I 3 .a .1 1 

tpj^onj <flL»JI (jjl I fl~. ->. <j aLtaJtJI 3« a ■ II 3 . ■ .a..I I LjLiJI 

4jsL^JI (jl (■ ija-«JI 4j »3j , ll ijjjist i„ll (Jj*ia*11 (j£. 3 l j* ... 1 1 3 ■ . .a»»l l LijLiJI 

^ ^ -aljaull 3 « a .1 1 Luajl 

Li_» 3 Jl£ 3jLaU- J& Ramachandran ojjdiLalj j^ L.lVa u ..;;;n ^12 

(^jJI 3j- 3 i l l 4 j_jjo (_y^ La^ • o^L j*il l 4-mljjJ 4 jljIj i_jjL»u oJUu (jL-u (_yfl 

(JSaio vi a 2 -M i j t *'.xr eJ a l ja« I I 3 . a . 11 ^la * 1 jajlo 3 _ 31 _>- _j ■ j~.l I Cafiuusj 

>a*a>1 (j^ia^jUl dj-ii .*L-**JI 4juLJI tJ Ic _ j-a«a>Vl ^a ^JUJl _ JaLS 

• 4_p»lj (jJI jLil-3 j la lll jJx. £>u3jj < 31>J I (OXj L7 1>. ijLaLSj La j I i.a 

(jjSj U £jL) (jyiJejj <jiaaiJI ,^3 3Ua*JLI oLa^ixil ^a JUjt ^LajJI .. . a, , ~i . 
JaLuV . _.j . ryr Liu-i 3. j < v_ i M ill A j . .a a Lj jLi. '~ .*■. i^. .a|_ta-»JI 3 jl3_JI <» 

( 7 ^ 51.1 4 jj raif , oLLLjj! I A (j 3 SL 1 ^ uLaiJI 3 • a . 11 ^la .Uil , „ 1 1 . j ,^1 1 

( ^ .(*JL*JI (^yjl ^JJaoJI JLiC, (jr>a3j CutdJj .4aSLuSJI 

^ m l m l j>J$ 3 a tJ U a lia Vl JL>wa i . f 

CiLa jIt all Sxp-jJI sllill «3-jJLaxll Lj jLxJJ jaJLxiJU ji JjoLSLlI ^^All JaLijJI 

• (Y_Y (JS^iJI) 4 j^4jcj 3 ujUa^L) 4^1 M . r ^l Llj < II *1 J^ittil (_ya .3 jjl jjLij ^pjl 

jjjj. 3_taU. oLS 03 - 9 - .Kuffler jJJs^ ^LuLm SjLju 

t^j-ll .JUi3-u,^l JL>»-4 (* J g na (j^ ii i f U (_,!} t-jjl -y . ' JI aJUfc Cjjl 1 1 j 
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jL^JI Js 4 jL*jI aLSl Rockefeller 3 j-«U- J& Hartline 

4 A±- JLlSIuu! JL*^s L-3jju <Ll>IjJ>-I ^ Lr 3 

3.^' LlA Jjij .i_^ul_La L^l Jjuu JL^J.1 ^ 4-Lkia djL 4 - j.n^ .C. 

.(Ratliff and Hartline, 1959 ‘.Kuffler, 1952) 3_tf>JI i*_^Lall <>a 



4_)Jl2x, L^L>. £yt J « <4 1 ^ g -v . Jal Hll ;jSw4j :3 jJ-3jJI LMjJI Jo Liu Jj^x-uu T_T J5 C <" <. 1 1 

.(jj-«JI jjU- ^ jl 3 jSuo5JI Js, L^Luo-I s-^ 5 t^ 2 * 1 

Enroth-Cugell and Robson, 1984 ^ 


j_lSL«J ^ 3 '1 LL l j^a lj_iSLa LvLij Lu>-jJ j J i a I f. La -lf . La Ij-Ll£ 

^Jl c d a~ i n VI i 2 i i i/'f. 4_tL>- (Jl 1 3".i ill (JL*_a £_Jojua (JSLuU J-icjJ Cjjjuo 

•a ¥ 

,_y3 cjl£j-iL j| 3*C j .L LLL313 3j_u5 Lj 5LL jJjj ijJux-a (_£i ujLlL . L&LjjuLi 

^ T" ^ f \ 4-_lL>vJ I (_J 1 j-fllLt-U 1 (jyS <r ^ 1 ^ 11 Cy^ 4- t . J i ^ ^ ^ 


{j£. fclcejJI 
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Cjj_uoJI I (_g llo . i J 4 _lJT 4_l£0_Li CJJ..U3 4_i_i.~a3 4 _*JSj_2_i Cjj_uaJ! j X ^ 

.. j 

4j_1j JLu ay^ .(jUljJI *i-V JSLAJI) <Jz ^U-L>J SJ-^ai Sl^JI 

£A Ij^ . Lja-ol Lfcj-ob jjjlj iJLZL^VI Jbc_a jX^ ^jU. MjIS 

l>^- J b_)j 4-2 . l o . m _i t loj -> J 4 2 U I a (jy £ {j[£ Lubl 'o 

ilj_£bj ■ 4_)l—y-2.t, i iVI (j_£. <_2Jij2LU 4 _lL>JI £^J_j i4j 1.,2 to Li t£_iLSJI ■ to . --t I 1 \ *, 
(jr 3 4_JJ»J biLa - . T i , ui l 4. 2 . 1 o - L^j ila_i_>o sj_i2aJ! ya d t 2 i l 3 ~ 

•X4I 



25 sec 


■A-* 1 <^3 4j-L2ii 4jJi. 4->L*3_^l ^>-b ,>1 3_4 ui_JIjJS4I yz U5L>JI £_t J <51 1 

‘O^A 11 <J^aJI) ^ 4 -Ll 2JI 3^_ui ^ (tjrt-^JI) j^jJLI ^ Sjl^ 455-j (jL-JI) 

J-5I c>caJI (> 4a5jJ .(^lill c_L^I) J U2-^ V1 Jla^ ^ 2' C> ^JI ;> S jji ,q 3.3,1 
A" J^L 4_i.. wo. .]| L}UJI i-luaJI) 3^Ia.j (i±JLi]| ■ 3,,5 1) ^rX , 

.(Hubei, 1988) {y. .^^UaJI ji ya 


^>b] bx i., > fctl 4< <i 2 i to 1 < 1 1 ^S^Xl ^ 5*4_ui_tll LiMjJI j £ 1^" 

c l o - i . 0 0 ja^LlaJl ya 4-j^-^-a 4. 2 to t a ^jl t i_V .JS b"! J1) 4 _^jj^SL*_« 4 a\ l . i 

• i.o4 1 4 _ i n«o « 1 1 4 1 1 1 ^ , £-\ 1 1 4 21-s - 1 ^ > 
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iSjLtiaJLa 4 _jjI£Lo 4_uj 4 j^v i,<"<JI (_y^2 4-j.^ 3 » J1 LjM->vJI ^ In * a J' } 3" '» l 
jC /\) a . 4 « 3 ^ t-s I 1 <LliajII j-a CjbbtWMJ a \l . 1 *, a 4 j^ jJII 4 *4 ^Jl (j^a oUi^ utm i 
^jJ iS-lLc. ‘.JLaoaJLIj JfSjJ.1 (_y-laJu «_jjuaJI (j*a 3 j-±& 4jl2jj J£ji (Jj- 3x f > *Li <-tUIi ^ x uajJ 

( u > .(i_r JSbUI) L^.,^ JSLLa VI LjUJI yoaluU 


d i n/^r 4 -l 1>- Jl • 3" ■ "I Jbae-d ^ j ^ d A J, ^ » " t J I ^ i n d 1 1 Lj-l^l 
4AjJaJu ^i) (jjLSJU 4la_JaJej <_,!£. j m~ aj Vj »_£JIjjVI <_A-“ a - t • (alaiJ 4jjljJI 
jJlS u <^»4 l I 4_JJ»JI 4J t- Ij'r’i mj ij jjl ejjjaJl 4_>.^>a Jjlo J a ■~'_ 1 •(jSj-lIj i lnj- »J.l 
JlILdlj .^Jl t j A-»-l l 4^^_>J 4 ■ ■ .^«-l l d j i^.tl dt ■ >i A~ ^ jjl dLjuVIj 14 ti.iLm-^Jl (jA 

J' ; dl■ -I JLpc_d Ja - Mi- j i Jb-U J m | « U^- • b^x j f j g3 1' I-*- 4 

d .. ..I . ..->.1 1 ^ys jjtii J ■ > 1 4 1 ' 4J < gaL u J i^jjt CjjjuaJI 4 ajja 4j*.ai.>i 4-U-ua. C. 4jL>. 

jl (jil (jJJ Jj^sj i^jJI Oji/iilj jLH.- u Cul£ jl Laj 

JjVI ^LUU a -i t1 ! jub o^kj iSjLc. L^ -Lc »d> 3 . J V njLLux o j^ j-aij 

^Jl lj~l <~ o ^ U>->-~j jl jSLaj -l-g-ku.l 4 jjI_j>- J£j jal^JI iJrA- 50 (jb -iLdic. VI 

j^a < ** 1 1 r. a a iU j n a iUi .« i i i^jJaJLj t Ixb . 4-04 ii </i C bV-aJ 4jl >n i.ii < il 

L J_C JIaj V j CjLdxd j a i’i i (jl (JajJbj t^ax-Li-i (^3 ^>I3 j jj^I jl 

i _ 7 a^ JaI->■"' A *-».«-! (^1 4_ a l | >> ) (' 0 l4jJj_iJI 4-1 j.«o » H LMjJI 

.^LajJI 4-Ld.J d a . .. 1 ->.11 4_xj-uadJI 4dl.3r!<niVI 4 j_usL>- jLjo>-I ( _- r Jui (Jl i 3* i i » VI JL>J. 
(jLojJr-(.cuj (jL.ulja.d L»-Aj iy>3j Jjutd ,_yic.i fi CjlSjjiJI JJ£. iloLcujJ ^-A Ja 
j l .',. i I c . . - 1 :. ijlJLLa (jl j»l *(V_Y ^ . md . l l) j±a.iuA JjL*_d (jLx^3 j ~, A . J j jjLi J 5> i ~ i i 

a J ^ I I ' jl « ~.~ j t' . ■.. V ^CjLjjJLiJLI JLo j^jJI Jo-q-Ll I tOLS j . t i. L l ^J-Ldjjl < in « <■.! I 

3 j~4 a .-il^ j I I (_jLuacVl aLolc. (nhui (j ---'aed t4. x . , y . j i U , I j 1 1. 3 , ~ i.ilj 4 j^ij«JI 


i 4 1 ~,< ^ (itsaJ 3 j ->■ _."U~ ...V javj_a ^ a m L t (j-5 (j^l 

Li jL>- (Jr 3 J l . 3*. ■ .. VI JLst-a jj^ajLua-iJ (_^a^ JdJjJ jJJ 4 j i i^i » I I CjUssLojjVI 
dioj^i. jCj-u^p V ^jjxAJI ililjjVI 4_uj OjI£ list .(jnV i~nii dJIj^b 4jJ jji 4ujdC 
J -i~-«-l I jjA >y>lfl~Al Lj jLi. itjAStLd Jl m~n iiVI Jb*-« i l m-L J 

(jVJ Ja l '~ j' ip -3 •i^Jj-*-*i-il tiU jJ 4 _ i i m* I I LjjLiJI aJ_A 3^ > (jl 
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t —*4^ o! ^ 4aiLl]l 5^. In *> J 1 qj&j i^JLxAj-uiVi gJLs&ja .a~ iI . ~* ~^ - q a j, ,^ 

• i_?j^ i .U il jj j»i tiljjJU v^JJjJ u X* L^jlj Li^L>JI 

(j^j 4 JL^sjJ! 4J9^L*JI t_a mi^ 1 3j j~i$ 4_^aLu3l i_jjL>u ^a^?l i_J» - 2 .1 «l l .- ^l .'i V 

.viJIj-iVlj 4jji<ntlt Lj>UJI 

(jl (_^LUI <—3^-*-) V i La J_>. t _ 3 Jt 4_JujkjJI j j*ij (JSLtaJ . i In j i n i Jllc 1 ■ A ^ X i 

<!>-* ( - o jlxm o tj-us liaJLa/l Ijl l^yXAjJI (jjjJL j»! ^im jI I (jAjJL) Oj^jua OjW 

• !/ . 

(^£. i /1 Ja_a3 o-a-k-j o' o&u njjJLixJi {y> ^i ^ 3^_iLy> ilLaLal 

4 j j m t II U>UJI ^-i i i"i i ^Jl 4^^>.j ^' a ^j.aI ^i " a ! 

^ ^.4^l>co CjU^IUI jJju^a (jjJLJt (^j-usuJI (jil 

U2-*ll Ajjl^m.1 5 j_ljl 32.I CiljLoiil o . v 

LM->JI _ ^4jj/L>. 4jSJ i(JSL iIj «L>-ji ^y> <j>-j ,^1 j^cl 

o>*jj >?•' i " 1 " > i>° ujLi_i^V! »_ii mf Vi ^l*j (^i jji ii .4-1. 13«n 

IjM-scU A-y . iil 1 1 1 Vl £jj-iVl J-LU3 , 3 >s Jji IJ > m C J-j-uLjJI (jj_aJI 4 jUgj (_y3 o v ),jl>.l£ 

5 ,# 

^jljJo JLa SjLc 4.11 i in . t jl Lj}L>JI ja-ouJLj . 1 gjlc t_9^jij>j i_-iljj l 331 1 2 X . .-.. ^ 

1^ 't l. v j^ajj *La>Li>L>. ■ ■■- > • I i.^ «I>)j^aj Laj_ ^ 1 ^ a , ; 1 ^ l l< ,^, i , jj^JI 

*—^4^ oLaj 1 1 . U o _LA (J a~i K . 1 La 1^ j ‘i K . 4 _lj^_>vl 1 1 j 'l l | 1 j 'l ^ .2^ j -y ■*■ 1 1 
<UoL>JI olLuj^JI iJIjJL! J^u iSju^jJI SuLj^JI 4 aJjjSl]l j ^oLuJI 

^ J_I I . J lSJLi 

L7^ *(®—^ (J ^ -AaJI) 4jaj-3 4-nj/nf. Lj^Li. 4 j i 2 . II Lj^LiJI ^U« a i . i ^ ^J| 

(j -0 2 ;i>J (Ji-J-U tJ n 1 1 ii j i j^jLo Joj^it^a a i aj .5 > a ~, I I 

s jl 

c>^>. Lj yv Lj J -l-*-a jj^a 5 &Lu 3 ^l 4. i l r> . JLj^j I a *<j i . f l ,i t -1 V! A A.. 1 . >| M I 2 a\2\[ 
vXljj jj^a . u n< , . JI cl a InV 1 4cl> (J« 22 i* jjual\ (j_a 4 « 2 ■ i 

(j-ol^iaLj.I 4 J I 1 3' 1 . ii JL>ii 4 _jJ^jJU 4 aU ;11 Ji-lj jjJJI LUi 2^h 
LMiJIj 4jJj-aJI 4_Joj j> _>J s l 4 ajjjiaJI Cj^LlZllu .11 (jyj (^lJuI JaLuj! 

. 3 11 4juIj j 1 ^il a".I SjLiMJ sL lB 4 i l *.a 1 a 1 jil’c 
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Midget cells 



. >1 jll ^Jl d X . .*..1 1 jlliS :4 AauJI (jit 4 jild i iI I Lj^V^ll 

5 rt| . a a j .i aLup midget 4d^dJi lj)tt>Ul jjd 4Jxw . n a ii>', 

. a j ■ .< dj j ->-. - .1 ■ l^ .'■."> L^J a , parasol 4UlIall d. j .» «r»»l l £y> ^. uS !j Lc^u!l> ^jr -^3 

^>£. J~1 .u l ■ <(_JJ IjLitd 1^1) «>2111 (jC. jLujVI jj> _}lj d' l n iL UdJXJ- ->J^J 

Waianabe and Rodieck. 1989. ^c. Jjuu> .(JjJUJl 


(_yi 2~ <l*i 31 1 ... a 4_>i I c. . 3 .111 d 4jii. LlJ>2j 4j.i 2<*, Lj^Li- j JmC. {_y& 

.^0—V (JSLiiil) L>M2e-L! j-jl^I 4j>3e-lu CjL*J>aj 4ailaJLI Li^lieD i3>2_Lll 

Sjlj^j 1 ^ -t* j < «* j 3>J& ■ ~' l ■ ,~il djl« 11 AuiJaJU <Ljj_uaj«Jl £-e->»J 

JLsta >£>o (.jJS J>i!t frLdaJ (jJJ- 4 _i 3 (tliJoJ) (_>-a-2j jl £->*QN J->-*-« ^ (SdLbj) 

,aX .,~, II {jc. ju-JI 4-jj -T Mil l L$3L*j>ajJ (jjLSLit ^jJLI ->j>j . LgJl 

. 1 q i .U ,~ j 11 (JLlSaluVI (JLsos jcjc->v] <s i...'.11 i JL^JI La£ 
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UrtiWftVii 4 :<UgjLxII AioSjJI aIj '. tl 

t lxU lj AuSLjluJI (jfJJ 

tjJJ (3i>k-N 2 jLU 1 1 j<i & tracer 4_tis» p ■ •■->- (j *•*. > 

ftLiixJ UjS AjJLajJI J£ SJuLlo <—al j]&\ 

JLajjVI hj-uSjJL -<_j-L=nJI 3 -C.j^_ > d SjCLaJLI JoLajVl > u . .^« I I jl j-^'l 

. <LlL>JI pjjix aLxjLi jj^JU Jjt-ij ^i~~U ^ ...<«l l 

^ iy° ^ O' LjMpJI ^lci C 1 L 02 IJI ojjb (Jjjiaj ‘ n *.C < 

•0 JT 1 * 1 I I (LGN) d j .uL > JI a j . Jtj JI SljJLII a j \l a d ■'.' i~ 

• oLdjMI gJL*j 4 jjL^jo 3jui ^ Sljj ^ aj 
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Midline 



Superior 

(SC) 


^ . 1 1 i ,,^.1 1 • ^Ijo- Had S 4j£ - u m 1 I ^UU o-aoo ISLa ~\ _ T JSbbl 

Ijufc ^ ^ i .(^yJjVl ,q j is*. Jl e belli fjy Jj bg-laj jLgll (LGN) 4 o-uL_>JI tL ; uj-S j )_II SljUl 
4_iaoJI (jJI 5 _i i Zr bU lUI 1 • • ^l^o- Jlu • i$J ' ^ L ^0- 5 ^ J^all 

4 X ^_>J| <">l iSjl , ,■ j i o Jub ' b t,.ujH3 • duH-dl abo- 4_aii Ljlc. ( SC) Lt-LxJ I 4_L_ai^UI 

- 1 j 1 1 ^ , U.jj~,~ 5 1,1'^ (^Jl jjt.Ls ->I 4-Uijb CjLcj-adx-a Ju_<u • Lu-eu-i 4_bl Hi ll 4 -jj-i^-JI 

4_j_aLaVl 4.0.jUI ^ C 4 o-_5-L!I aJ- 11 ■ L7 blij fU-uJ tlji .^>11 4j4o- jrjLi- 4_i-d>jJI 

Rodieck, 1998. ,yc. Jjjo . blb_a L-ublo 
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• tLtlllj <^3 5_jjjL>JI 5 ; ,<j| II 3tj_UI £_35 

oULJI oaa J^y 4^j J^>3 ijU ^1 J^j 4jSL All (^1 Sjjl^JI oU^JJ 
Ly>53 J5U>i 4JiJI jljial JLyu^l Jb^> .(jJjVl <Ltill ^1 ^LoVl ^1 

<u^4 SjLc. (jlojJlij I ISLaj l^LJi J l.3-,.,. 1 JUJ, 

.4jjjL>J1 4jj$jJI 3l_jjJI Ly £ 4 jC , i ,iUI ^yjj OJjljJI i~il aj UU U) S 

SljjJI ^LxiVt (jJI jljJLaVI • 4j c . j . ar . i < o 4 V U ^>J.AJ I (j^SLj (jl ^>.jJLI j~lL 

Lr 5 *<1jLa 4jjL>J 5jas-j 4jjij 4jjlj3 ^jVl i5>uajJI frUtill t31 4 j3L>JI 4_u£^J l 

4-}^^JI 5l>UI j_yJI fjj-t s- L i i l bLwJJI ijji SjljLx. SjCLiJU i_aLJVl , .UU 3I I 
l>yol£ (J-aG -fLaVl 4 4 -y' , 1 ,1 i_aLjVl <_aL», i>ii 6J-ULC. (_yit_y*. 4 _uuL>JI 

. Ij-yalSJI jJ ^i^ a S JI !^yi I JjLc, j- yS y t- f l a m l JjLSy Jjuaaj 

g L^ 1) 1 (_3 ) i 4 J I i L>JI gLy^t 3l^_LJl t * 1' 1 I ~i. t ?>./< i 

j>LJ jji JaI^I ijU .j-UjJl ^3 3jjLILa CjbtjU_al Sj-yS 

J-A-J <4_i£y_uJI (jji Sjjl^JI CjLoj I « I I (jjLSjjl f-aJLi jl «L*JJI 

JojJI ,4jx>.jJI 4j. \ t~iU JSI 4 II jLuJLI ljufc 4^jiij <j-apJ . 4 _yjL>JI 4 jjlSjJI 3 Ij 5 JI 

^ i '\hjASAA «4jjL^JU 

if j ' - ** '-* •»—i L a yJo Cjlmj ^ys 4_y_4J_a <£Ljl£ 5 j . U ■>.'! 3 , . <\j II 51 j ; I t a . .'.. ~ 

4 LM-iJ! <i .. uu j <3 j j iS Jl LM ->JI ■■■•%.i ^I f ^ 1 11^...I I ^ 1 ~3 . l->l l 

SfetLuaJI Ljl*JI oliJsJI ^yaiij <magnoceilular 3 >■ .o i 

^ya^tAJt i.3.«<j .parvocellular s^Jl^siJI a : ..^.t i L>UJl -..- j 
Oj j t, koniocellula 4 oJaj ^ 3 wd 4 j LjM^ : CjL^_xIaJi o juk ^j-Lj y.<l 5 . /- j a 

<lx^ILo A l nj ^->. i kt j-A i s\ t II <Cl±J\ . da j^JhJLLj d ^ 

• d < iCj |1 t**il /•> <u 

4oly2JI ^Uj cr?V tajL>^Ll* O a ‘63 
yjS/l CjULlL^JI ^JUv) ,^1 L^-Lu JgyP 4_jSLy5JI ^3 d_> JL^X. 4 -j_L>. 

^ «Xoaj tcilLub . 4 _ljjL>JI AaaS^JI 3lLiM-iJl 3 j * 

• 4cB ( J a | . » | ~» JSLju i^yJjVl sLstiJI (^3 4^alj-uaj 3jJL»^a 5 j <-j q 

4jO^*JI L>Ujt 4^ya^« .(Ul JSLUI jJiil) ^ L^jSU^, 


- 104- 



jlaJ [tt-tAiLi <—4-0 i ~r 11 1 j4" i ii aj .4-l^jJ) l^sl-JL&lj iLdUd Aj^^jJLI j ■ r 

J T uu Aj lln a 4j. i 7ur 4jia» iJjLoj JSLojj . LlijLuo* j) Lgjlla ji ejjjuoJt LiMoJI 

S-Jjo-jit 4 ai $pl LM_>JI .(jpui-aj-LaJI jl 3j_o£J! Ij^LiJI .U ( ^ ja d 4 .1-. ^JJ 

* ^ a JI -lotDI (j-o 4-L-j-i 1 11 4_d_iJaJi^ 4C3 4_—_i_Lx] I t _ tl >/s^ VI * ■ *tl iA 

( j -fr V io .3j_o£L!l Li>L>JI jl. m a LM^JI Oyj ^^ULlI la_a> u .* ■ ■■ j t VLo>-J 

^JOdoJl f UdJI j £4Jog-4 4 ^l-w4 4_ila d 11 i4iI I 


^-oa-JU ^Jj-doJI 1 'j j tlj£o&J -3j2j 4_uoiij 4 A . t^ j 11 dajjjj i^Ljo-VI ^ ^ ~ ^ 4 


4, dj a »I I i«^ii 1 4 JSLiu L^jL^IiI JoUuij < 4 i*C ■.-. 1 1 2 Li^Utl) 

•(^-'T J 3 -I 0 JI) Ljldai ojj 


o'- * d o ^IjLuo* -t.L )U JL>. t _yJJ l^l-i III 3 I 0 Ajj^joUI dj^pl \ _ f JjJLodl 
UtJjVI (_£^*L«ajJ 1 c L* k J J I (jJ] djSi initl 





3j_o£)1 

Sj,. j.tn-tH 

4 < 4^liJj 



-3-uaJI dljlxd 



(Jl >2" t iiVI JLfco 

4j^J-a 

d JjoZluiA 

dj-uaJI 4S30J 4-1 lor"11, »VI 

44^3 AjLxoouI 

4-0000 4jLjoojI 

jLuxiJI 4jiZr\ 

V 


3jL>- 4 jjj 


/V' 

SU.V nrJI L^UkJI 4_u.n~i 
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jl v^-uaJI (J [ % i jjV ^1[^uaL 3^a ts\ It 4j i <t ,l 1 Lj^LiJI 

* 

t ^ j) I I da*-> ^\ J Lo (^> 1 i>i< JjUt-4J £>£j u!j) 4 _^j>-LIL 4 (jr ooj 

* * 

(J -uaAJ i La j <1 r . j_j_p J_>- pt LL3J_a 3j— ol..CJI 4-l_i 1/1 », II LjjUJI - -J ->-~ ■■■ ~j 

«Lui £jjl»o La£ <jlj>ao cjljoLaJLI Sj-jxSJI 3 _.. «11 UjLiJI 

4, M.lra,.) ji jp- a-i. LiiLj Sjjlpl CjI _aj I it .11 SjaJLaoJI 4 j i ■ ,-> » 1 1 LjjLiJI j ■>. 3 

.^Jl 

LjM->JI (J i. a i ■3^-uSDi LjM_>J1 JAc jjA j.,\< t j. i^ I 3j_u»_i^aJI L>U>JI _sjlc 

__ # 4 

j LuxJ LjM> 4_iCpJ 4 _j i_3 <Uj . (jj-LJL) Luajl j~j . 3Ji J_> (JUJI 5J j » i.o 11 
SjjIjJI oLaj.l.Ut red-green opponent cell jaaPyij 

->Luajj 1 L 4 JI xxu ■ i ll JLsta l jA (jj£pU sjaxJl (P 4jLpaJI 4j*pl CjLJtsjpe-a 

aIaSLU LjUJI . Lpa. xsi_a pi 4 U , „y.H 4 _>. pi CjLJajpta ,jA 3jjlpl CjLaj 1 til 
phLpJ . Sjajca 4JLb>- 1 £ ->- X~j Lipp J jv ja s_paJI (jA 3j_ua_rt^a 3 « 3 1 L*.V i~ 

•red-green opponency channel paPvij ja->Vi jLb3 3L£ olcjApI <>jut 

•j Mif. (jail! I o>5JI (P! .ppa 3pi3 ( _ r 3 4 aui>JI (jujjlatl (jjt .-.U> .i~. .1 Jpj 
P3 jLuajj (<Ua33 V_j 4j».pl JjJaJ j> j*i^ ,) 4,j ml ia pS) 2j _• p JI 4.; 1 int II L>jl_>JI 
CjLa aL« aj) Cj U .., 11 c< SjuSJLj <lLlx3ja SjLil Jaj»o . 4,i.f. Co.)k.->JI jiu (jpJI 

. (3j_$jua3Jlj 4 U . ,.j~l.lj 41 U1 1 4jxpl CjLdojjJeA (jA 

ijJLo La 4 - j ^ a u u JI L$J>t LlluI CIjI^jI-aJLI o .JLA ^3 4. 1 AJU o 4 J ta l> 4.a 1 

jaJ u j<lauJ _jl jL-JL JA_a (^yjLalul jojaJLu »'j311 ,jA 

4^Lc.l Julj . L7 ^ 4-u^JI 3lj_dl (jr 3 4 .. ,.l '• 11 Cil 3 .t-.ll (JJ js Lj^L>JI (J$ 

* 4 . . 5 ^ * 

• -jjolu (jjjl JoLcj^I jl (jjJJI ^ylfc I—Sjjtjjl (jlc (jlj_i -»iJi <_jjJLj <31a 3 4_)^f 4_LalS 

Jjjjl 4 3^ U1 1 jJjLa4 JSLuO <a JSLio • 4j. I 3 « .\~j a j] 4 ■>» 'i V i a 3jL> 

■ idjA<aj dilj^uajJI ^yAjl » 4 >~ i - 3 .1 l^j jjjiej 

4iu3jJI 4 _uLSJLI 4_j^^JI j (jjUl (^1^. i^axj SjjJLuoJI L)!M_>J1 Cil 3 • U 3JIjl ^jp 
liaLajVl^ 4_3 _lS_jJI (Jj 1^-11 3" II JUJL4XJ ( _ ;r 3 3j_i_p 4 K Ml 4 (jA Jj-3JI (jjLjtJ . I J_x 
J_J .<1-i 34 (jjJJI (JjjLoj) (jlc t_3JUh (Pc J J~- « 1 1 pc 3 jJl 3JI LaLaj JLajjj 4~ iiLJI 
L>L>JI ma ^xajG .4.ajl • a (jApi j._i.» j) 1 4 tj j.. n JaLajj^J (jII 4 oauLuO - 
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JL%J 4jSJ ■ d aJ A 111 JjjuaLfljU 1 4 J < u Laa r r ^.Lc. Q * j . ■• -y a jjiiG 4 J 1 |_ 1 1 II 

0 ^.4ju^uJi 4jJLajJI ■ ~ 1 1j^«'11 JuJ u o (_yliC. 4jjJL9 (jja 

jjSl >4 iijI (jjjLa jiSlj iCjljl 111 U oJJb Jaj>o i(jrCo-jjjLa <jLujJI Cualj La 

La£ t^SJ • j j!i*? I j_4> .4 j'll xIt (jja 4-ij. is\ \ II CiLaj I« U (j^a 3jL>.j (ji_)iLa \ * £y» 
.4 3*4, >*il I CjULjJI ffjjb f ln« a jJI (Ji*JI JLjij i^mLllI ^^3 i_3jju 


l4j.Cj Mill ^Ljj 4-il a fr^ jJLI q aj j « ..^11 j SjjjSLJI 4jj_u3jlJI Lj^L>JI a <1 ^ ... ja^.jj 
<Ljl*JI 4_oaljjJI 4 -JJL j JI (_yJI j 11 ^ jlJJLal t^.iLy J ■ 3 J_L>-jJI Ll^L»JI C-aaa-tJ LgjJji 
>—iLaJ-.U-U J>-jj 2 j.iS all Lj^LiJI jjj a 4jj_>L 3 j_l«5 CjLIb i t _ r L La-j£ ^ »aI ‘~.j 

* S 

(JjJLstjJlj ,jl_ajJl tU ihjJLj 3j j > i^> LjM->- (j-a 4-C.j. i~ a 4-C.j..a.r^a ( _ ? J l 3 j j I I 

J^iaH) 3 J. jU " 1 a*l U.JJ <<aajjJI Cjlf.l.SjVlj nja^JI (jLuijl II j 

i <a13 (jl L^J jajj Vj .(^juajJI jaJLaJJ 4_Lu^Ja ^lx. La I £ ' a | _ > „j |j . _T 

.4j£,lj]l 4 j)> JI Ijj-i 


jJ>>r ^Laj : LJLuJI 2_y»ij3JI 4 jJl>JI 1 . V 

4-y»ijUI 4jJL9aJI 4 j£juIJI £yi 4j.»3r 4 t ai>- jjjeja i all \ ' ' ^Ij^. bj 

IjL. 1 I 5 _j_x»TjU 1 4 _ijl>JII j - .U,..j iil ^LajJI 4^ (jk: superior colliculus L^jlII 

•<—i>-ljjJIj CjI j. )l_aj j IIj clJl a miVI f^3 d ■-•■ ■ II d)LjJLa_*_U _a jaJfcl 

(_, 2 j~) u-iL!j ^aj . tbelli 1 ^jlf (_yJjj-uilj Ig’iAjhj pt->» a ( _ r lx: i_JJl~J 1 jaj <C)Ljaj‘jJI 
• oaijjlj (J^jlII Luajlj 4 _t>-jjjl CjLI ■>" 111V 4 a^a LlLJI 4 _uiljaJI 4 jJL>JI 

4jjL*JJI (jkLJLIj 4i^ jt jjJj^/l ugj.xajll alar III ,j^a Itjjr. I j '3 a (jjjJI 

(j^a CjIjI hi U 4_a^Lu jaX.j t jjLlil i n 1 I I JL»JU ( _ t x-»JLi (jjjl m a 3jjL»JLl 

LJLkJI 4_uai jjjl 4jJL»JI JoLlj O' J a~i - a e-i I j&Jbj 4jJL>JI 3j< . r ..II 

. 4_i£.IjJI 4jj_pJ i_dl£ 

t 

ja-oilj 3^jj_nJ,l (jrtJLt.«.U 4jjj.uJI CjL£ij-sJI ( _ t 3 4_Lalj2JI 3 ujl>JI Jajjjj 

ajjJLL o\jt> (Jjl i~ij) jlj. aIujiL cjLuaujJI ' jj~A aiLa^jjj T T I iltLljuj 

^-uajil (jyi l j 1«II 4jjaijjJI 4 jJL»JI jaaj .^4_JluJI 4 JlJl 2JI i~il ■a-a.^ll ^3 
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5 M „ 

(_!»■pa ■ <-ilIj Juu 4 jJI pLiAa Tm i pjJI £aJspJdp pVlp Liab (jLi-.it II 4i.li. piipj 
jjJjJ pj-*-^ Cjl£p-»> jjj 3 <i£-~^3.1l i/ii II 4a£pa>JI piaLiJ.1 ^1 Ap-dj-a CjLo pit M 

. jL^II ^ pulvinar 3 jjllJ,I ppJI 


4 t-> ■ ,.j~. 4 jTr.li < ii i*il it .U ^Jl Ljj_jlaj 1 j 1 til A^ipUl 4aJL>JI ^ ■ ■ ■. "i pSLflJ 

4iMil l ( _ r 3 2ba.fl.nJl b}L?Jl p« 3 j-JiLui oLajltll 1-iLt.ll 4 3 jUll (Jinn>~i .4 -Ljac.j 
i iIp 1. .1 11 i Lha^ bbJJI ^ . a A 1 1. ^• 1 1 Li^L>JI 1 1*"* *ij ij fl ia I j .L> d ^1^ U i 

(j-fl 4jjuj pi In 1~ i (jr dSa Loj 4apj£S 4 juuJ! Cal£ I 111 . (jr jj^£J! plnaJJ p-iiLuo pJLxa 

.saccade pub I 


A-p-aaill lalaiujjl -.pjJujjlJI OLSpa* V . V 
plSLa JS <^3 

-~ ip t a n jjjijj _ i~ii aj i«n n I j ji'/ii oj j A~i u La-43 L^jo- ibLuip pi i j 111 

t 

pryaJI 4jLiLa plpp.5 p£, 4-Jp .\ <» a pujl ( _ J 3 .~iM ■>» Cun .' .i-ji cLoJjlU Jj ■■!■-» 3*4 

-Apa-aZin babul flJju 

3 p 3 fl 11 i Jl> u i/i 4 l (jjl ipplaall jjls . bcfl pi ijt II fjS 4 jUp_u 4 £>pa- prtJtll Aj- U J 
^LaaJI (J t . 1.11 J . 4 _j_ll 3 p nif p -0 1 _yJI JLUjVI j_y 5 pLi-Xt-ll I Ap « ~. ■.." ^yjjl 

, l 

^p ii-ii joSLao ^1 Ja_ij V iprt-*JI 4 Ifl a JjMiaal Jpa*-4J i 4. Lit a 4t a \ < _ y JI JpaaspU 
» 4.1^11 ,j4L oJLulj ptjJI 4^pfl>. pp£a pu»- .|_fpS.i oj-a 4a-lpJI ^1 ptjJI ap-*3 < _ y 3L>- 

. SpJiill j_yJJ jt-utua (JSLiiij ■ 3 iflll 3pjt m 4jluoj ^_i ~>i </i~ 11 4j j_> 3 i_JL>o 

- > 

p-C. flp_L*_uaJI Cib jajJI (p-a 4 1 iuLh i <__upJb Ip-33 . CiiSpJI JlpJa bi-ii-uS. cllpaea 
( _ r 3 .^JJ 14-i_i j ip 4 a ~4p 4 j i j f (^^3 pip a ~i i hLj pj.l. f ~i 1 Lfl <L>-j ^1 ^11-» ~i~i -(j.-i i II 
ol i/ii i aac ijtpJI 3p-a ciJl \ * * p-o piSl (aJLijc bJp^cjj i4_uliJI ^3 pr C ujua 

(j^pJI JLm-a JSLi V (^,331 ciLSp_>Jl fljui (ja 3£pj- Ja-aj V ipSJ • Lap-ij ^flAa 

/ 

1-1 V ^cuujl fj3 flajV! Ija (*jC.ju) 

Clip jJSl plaLiap . 4aala ( _ r La 1V * — 1 Y • pn iSpa^-p piaiJI olaaaj pu CilpjaJI 

.prjjJI paSp3 iljlpals cLui 4jp//i.iil CjLapl&ll 4 ->JLjJL i_jpUaa> 
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( - }J a j . jjaj LS-l 3J 12a l■ ■'U~j 4-iSJ iI jj-ic. (jg m« U Jiuj “-A-JJ 

^ (j^jUlLa >«■« Jajjjjj . £LajJI «.L>-jt J£ ^ UiJ l “~ l *-J 

£j i ~.«I I 4_£>.jJU 5 ...,\ .<_«Wl cjI£j_>JI jLxijj Cj ibj-jj *3jji ' . --v CjLj^jus 

CiLjujJI . LdxJ l 4-ualjjJI 4 jJL>JI 4 <ij Inj (<-<- ) Lv (jJ-£ La L - al . ~» .a) 

A1 1 *. t ^ ^ d .A I 4_jjl _L_>J 1 4 t.i l ~>- \ 11 ^JoLllI 4-J^ ^Lu L a 4 In In •> ill 

( TT ). ijL$*- IjJ •( _) , 6 ' . lu ? *^ 

4 

i f^ J L J it-> 4 i lil t I xC, i11 ^ I^jUo c£-^3 4 * 1 " i. aj 

.smooth pursuit a.nitmtt ^L» 


Sj^uoJ I ljL—> £_<0 tLjj^JI uoul 1 

V > 

^lllL j ,r J< 4 cj^jus <r* 1 * * * * »(JIjlU ^Jojuuj j u^-IjjlII o** < & lj] 

, » y • i t * 

LaSb CaAjU 3J Ijl .4 Xjj4J 4_j^^JI i i,» i~i : i^4null ^_yA 4j 1 j £— 

" - t 

jJL9 (J^ILoLj lSjLJLaX. *L3_>L) CjLa-j-Laj U - Ir >. * . " i *4-J^jua^ 4 3 jIn j (^3 j-LaJ 

^j-3 LbLL*-jl OI^_ljLj i JL>- tjr jua^i ^J1 Cj I^l/G J j 1 * i < 1 ln"i »«' U 

4^oM jC. ijUuGu ^JL>o J ujlnLlLa ^3 J. V , oTi »< -.«V .ua.l l ^Jl 3jL*i^/l 4 i m i 4_*_u 
^>c . 415 jjj.urtt II JL>JU ^ Ur ^Jj-Xj (^1 I JJfc ^3^ O* 

( T ^a^OjJLl 4- U-Ui l ^>SLci L<» 3^3 - (jl-V-3^ 


4 »1 a f d ->- (~ ) i<LmJL3> 4 i .‘i 5jJbli3 4 _>jj?c-JuJ I dUj (jl \jr^J < 4 J 

i ^j.» •*!> I jl : jLjui ^ y~ - 4 j— Z-j 1 1 1 fr. l «i r> 4-i£l 3**< tu 1 4j_»L 4lLsJ-« 


1 1 g W d jjuJLI IjLA JL»j 

4j, L^'v f^juaj <-}^sz~Zi oi L=J J-6-^' CMJ 1 “ lZj I jl j 4*1 <i il4j^>.| 

^'<>1 i ^ i^ ^ju V 4»aljtJI 4 j 3J \ ^j^uLuaJsJI 4_C j t*t 4 4 jC^ 4J%»4 ^ JT ix. JLa-Iuu 


.4^,^,11 


(^)l j^JLj-U . J^t-4.4L.U ^yJLjU A jlJI ^^uLi-u^/1 (Jj 1 n II ^fj 

JauU^Il l^LuUJI ^ f-j ^ I ^jX. ^-jjlj (jy^-11 4,1.1 Lj^L>Ji 3jl m t « 1 

4-UjU2LtJI oLLLujVI^ >aVb 
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,jjj j! j^sUj V |jii jl 

i^J^ 1 5>^U VAlj (J2-^ ‘sjl^JI 4xb ^ iffjJI ol01^13 La 
l^Jjj -A3 Jjiil u mki ij Lr i,j \4 « i "l lj id ~ i l < ili- i ,jl i ^ ,jjJua 

O^! 4 *> ' rtU \j j .d L SLjl CjLSj_>. (Jjjj ■ d -a- j ~ fjl dLjjj - X ■ f. (jLuLc. ^i\ 

* 9 

^ ^ *i)3j ‘I jl-1 • 5_«_&.LlJI j- i A jj.. 1 ... >, | 

^ ^(iJJj ^yj’Qj tJuS .c^aV i'ii tulj pJL*JI jjljj i^lj JC.* i 5 . <1.: .<- 

La£ i2jj_i*aJI iff-*-! I CjL£^>. 4£.^J ji^T j .M '■ 2lc-j 

U* <4>*b3 SjLj^, dsLiUI JjLh 3 cb Ij .JLHI Jx^, jLc 

^1 3_blis jl* v• -r• frUii — i,i .i u .;, 

IjLa -UJ_j/ J-laJ <U<L1 i£jj_* JSLju jLuajVI JLsexs j *-U lj <d-.jj ...II 

SjiljLSKJ 

Ci Lj . 1 4 C (j£. £jU> iff-*-! I oK jj>. aLui 3 jl.m)J ■--. . I I ^11 » |t .-'1 

£* JejlCa 4oJi .saccadic suppression i*ydi oblui £-«-a r.< 

.2l^> J& ^lJoUL t^jJI objuj M jj>Z i,l ^SL*j -inxJI ol£^ t LSi ^Jl 

(‘l.U.tC Ijji 5 . IjljXjJ IjljjO .(j-LAjJI i d ijC fJJ II id I LC Vj! I~. y~ 

i— iLjjjj ^j i l i < a jj l£ j-* «^LiV i I j->- 3^ j j*) 4x, j. i .1) i_il 1 ’. jr ,<\ j ->• 

JJ* “‘^.3 l»-Ui . i »;~ ' . 'j Ij-Aj . Lu3^>- 5jJ^JI jks i J 3iij liiLuij . jJjJluo 

^ ^ (uJL*Ji ,jij 

4jJIj J-xa-J L*it -U^ ditjJlij 4 _wjjJI 4jJ^JI o V i( j j) < 13U 

j>^> ojjt> ^>*3 trans-saccadic bbjui J_«IX3 

I-*-* oLjJT ( _y3 j ) . Laj^jj i ii tl (Jjl 3 3jj_te JSLij * 4_ajtj" 

^ \ La j tf . 4jj^je.a 4xjuuaxll 4 jux>Ijjsj 

JJxJI ,]y» Jjljxuj <Uj^3Jt i_xxlo _pj iff in ■jJI ...A'i ^Vi « II . ^ U> T. 
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(jLtuil (JS «" . Sj-fl-AJI «JlA l_pij C*jtj tilths £iXt tSjLc. . 4 _lJl^_l1 ! 

0 it* * 

^ r j , Lu^ nj 4_oLj }l^aL£ IjiLfl 4-jl_j-«_u_-4 5 L%~ 

^C- lujMJ fL3 J£iHi* jJiJu *4J3 jJl!I 3*Luo] 3^ j i.n4 4 Jl>.^J 2juJuiuJl ill lxiaLi <i. T> » 


1 ^ *j > 4_il j^C^L! 4_uuuaxJl CjLLLjj^I £J9j3I jIjl^J LojJoJ 

oUaLajj^l L>L>. ^lu i5_ii_4j cLui ^jvUL)i *■ <j\ 4 &, 14*JI L>MJ>- jjylc 

. Cu3jJLI J)U II 1 JJh *LSi 4Li Aj 4_ijjuajkJI 


4 i a^ \j l 3Lu>JI >"■ < lijjt^ZoQ ^.11 4 ^xit4 *rx ]I oL^L^iiJI <?JJb 4^ Lu a| 

, > ( 

2lLl9_} \ * . *1 • £yQ ^^3*> j ^^LcttJ CjLjljjJI 4j*u1j JLaJu 

. JllJLJC-) V dlJj ^SU ^ 4 _JJ_i-aJ La*LijI Ij ^aSt <cLl-j ) La- 4 ^J 


. 4_l*_j Jb» l t^jaC ^jjjIUJI ojZl\ IjlA 4_t_J jJ> c.Lo1jl!I Ijuj 


0 *l>ji\ a. r 


jcjL_42_uD ^_a 4-dJj-d 4-x-LjunX. Cj^ijLi!aja JjbJLa g j . u ) 4 & t i ~ » 1 1 

{JSwiIlj . 4 r^> -V" U {jj* Lcj_> (jy t ii a ^ {jj* L$j tfj\ . o 7J >I 4 j9LLxj 

t 

l$M-4-al 4-l-uuJJ . <>_*_!! {yA ^ySt-J ^jJI ijj A<~i l II < < U"> t II AjJlSjlJI UM-2JI JjLrt_4 

3 Jl C. J ^ * d ^ U> * a id 11 CjI <11 ^4 4_1.;^J 4.1 ml I » 3^U2 _c*jl4 ^JjLcxiJ 2 M 

iCjlj-J-dLSLll CjIj-j!LC i^yA <jC.J-4-?e_4 J-4 JjLa-J . 4_jjljli_4 Cjl^-L3 

(JaI" ^ ^ j "wi 3 Jl>-I t 0 Xxj^L CjL 4j ) 1 t a Jrt. a > 2j-jvl^ 

^3 1 ^ Vi— ^ j ♦ Vi ^loI j-4 JJj 3LuS^ *^-3 juoVIj (3jJ^L-J 4j>j 1. <A3.4 Ciba^. l x -A 

‘t 1 ! ‘cl^ 1 


^jJI 3 ^-jJljU2J1j 3^-XJlSJI LMiJI CjI^Lc*u4 I ^1 4 1—4 J 

*^JljL>JI (JTj .^ . 11 *l_JfcJUl i A» Lj jL> J 1 4»UI 3tjjjl j_3j^JcD ‘ 
i4S^>JI ^U3i ijjJL^J IJ lr> «u 11 ^JJ 3 j j 11 4 ii < ✓•>» ■ 1 1 UM-3JI 

4-ulSJll 3" I I ^ *■ OLaI 2^xLuaJl 4 j j t^fcJl lj^L>Jl ^ 2 1 

is% *%.2 j 2 jl iXli 4-uLa^j->JU jl- m .a fwo »4. 2 a^ jJl 

.4-XjCpI^J t 4jjjuaaJl 3^-xiJI ACJU I JlA 4,^J^3;11 J ^aaI I 
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LtLxJI 4*4*111 5j_Ls>JI J_yjl I j-lLLa i±*_-v £yt ^LUI j l... t l iy.j 

CjI a_*_U ^ j-ls -cn-*JI oLjuj ^ 5*51 Si* 11 JLSL«iVl ^ .Ujj~jj 

<( ^wll5J T ^j4^Jj5j l j^^^lol5 > ^j t j ! yJl CjLjuj jJLuaJ 4xflL^VI 
.^LajJI (jfl <Lxjj£. (j£L»i 5-j.x 5 «1 l LjMjJI (jj) Sj*i_us CjLc. J^ASX-A JlLoj 
j-X*j JaIsbjj .<t*» c£>>-t tJuLJojj <jLlil JjJLselll 

*Ly^3^ CiLo^LJLt oJJt p IS t.a 

bsj 4 j_l 1»JI LjUJI La (jrtj CjLLjLUI .^LajJL Jj jjJiJlj ,Jjj V 

<3>22Jl (jj=. Ij**j 5*jLSJ.I 5 _i** JI 5 jl>. ^ ^IjjJI (j.aiUI 4 Sjju 
(Jjtila-iJI 3jJ_jj ‘5-l->- 5*J_*JI 3_La_5_) 4*5*. I I l 1) jl I ii ~i hi U ,j_a (j\£,_*j 

i(ln*JI 4^>. sLlii 3j>uaJI £Jju»j KtLcajJI 5.«5jllj n_at^JoVl ^ U *'J .^11 

sLui 3jjl_*JI 5j^uaJI CjLojLlaJlI i3At lj 

1-1*1* aJjjj CiljLlj cLeJJIj jl*JU ^ 5**ajJI ^**11 1^22 

(ja 4jjL«ji ji ^ i » mj i.a i jj .(Juju i^ j i...*« i i~ -i~i 

fjji S < ~i i h j J (_y£.j-LJ 4 * .l .^ i t I I Cll- lo l O jVl (jl j "i <t J^jJU ,j^j <2 lj*j21 

.(jj. ^jl l fbtUl (^Jl (j5?l *lAjlUj .4jS*UI 
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.J^a‘^1 ^ a j.- .j ah ■, Lc bon Dieu est dans ledetail ^ yjUl cj^JI (\) 

*J j ^... *j Alt <_*jl£LJI AA* — lAYt J Plaubcrt t-jl"<«j> 

3jl>j . jJ*-\ I j »£ k LcLui] jl i'<n II 4_ul£ Jx-sj :photOII (Y) 

4 n in < 4 ^^4 \ JM>. <u£jlA]I j^JI JaoJ ^ILli «>> II 4 i ^ i4-a5Ll.«.mJJ 3c.Lu^I 

.(^^1) ^jJI (_yii 4x4-iiij » Liix 4 lr *><u (jLu*j{ 

oU^JLlU {>£. 3Jj m..<» .3jS^JI ^ 3 jj.nr L>U. :amacrinc ,jj>£L«Vl L£L> (t) 

3J/.„. II bipolar (jg jlnMl olj « 4 j5 j M i l l 3 j. i 3.1 1 LyL>JI (^JJ 3-ijt^JI 

.(^l)^>Vl 7.x- ^ 

3a13Jw djjlij ' j ■ ^ JSJ ibM-iJI (j-*> ILcjj 0 • ^y> _^iSi j^lc. CiLujill 4j . tv 4 .M i (£$a>u (i) 
iMasland, 2001 :MacNeil and Masland, 1998; DeVries and Baylor,l997) 

. Y _ 1 ^ ■■•3ii ^3 LyL»JI ^l^jt Cojji (^J] Daceyet al.,2003). 

;Dowling, 1987 ^ul.d A ■ .til 4_ul m>JI^ 4j^±>JI 4jjLjjdJI obLuJI ^xulU ^oj 
. \ 5“\A Rodieck, i3Uh-m 3 j^ji3>^j j y^.' .sjjJtl ^^MiljjJI i_>Li£Jlj ■ Wandcll, 1995 
_ |»je->JI ( _ r s djj ,s\, II <jjljjt dJL>ij 4 ^wj 4 Id J 3 i II ij^o «^4?jl (1) 

u' Ur* 4 %f\ IrtV'l A - £rGj*jJ ^yj] t 4-»*jJ £jjjJI J 3 J 0 ^ lLUL^j) 

V _ 1 t M"4-" A I d-njiXl| 4 » j £j\ K < L >» (jC. 4 L 01 UI [j^Uj ^y-aJLJ j 

OUy, SL^LJl 4>jJ,l Jj- 4 O—>• (^—>“ jZX\ - ^p-ll jLtUi Lyle* jjij 

udljj) f ^ j4 1 ,i\ ...-».n d n„,i r!I 4 jjlw*j>J! cj 1 jl_u."w^yU ^SLa j Nathans^ 1999). t 

ol^lxcu^Vt ft 4 4,itl tjy ii ^JJI 

Jameson, Highnote and Jordan and Motion, 1993) tWasserman, 2001). 

L-3^juj ■ JSLaIj 4j>-jJU J^laJ 4a^LiioVl CjUs^IxJU 4j>JIjlxi fr\ ->r 11 1 ^vlt i lj) 

La-jtj 4->LUH j jr Ju 4.3 j 4.X II pl^aiuJI ^i-C. CjLajcIjj ^LcmJlJI 
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(jr^jL- V ia 3 -i t a 3 ur ic. OljjLa ui 


JSLJuj . j^jJI 4 j<i j i 


Williams, MacLeod and Hay hoc,, j* \ d....A-,n dj i,. r i i <_jjbt^JI (a) 

oLLj^I 3 j^L^ Curcio cl al M 1991 jj.^ .Williams,et al., 1991 i 1981 

• 4j^xw 

jIjluI U 2 j (Roorda and Williams,1999) cA^S* JJUd * > a<_. (\) 

SjJ.3 ^j-a JLr%_j La-A 3I <UwjJLl d OLa-L j^_2e_o ^ 

o^^iil 4^u£ jJI d>Ls^Lx>*VI Lilljjj w j 

t3-*» !w<jLj>\JI ^ 1 f . ^ l i ^ V1 jU-i-U J^Jsa-J \ 0 -i-«-^- a Lo_a-jlJ 1 d . *i ■ II ( \ • ) 

cj-Li (j lulx a ^LLjxJIj iSj^ (>l) ^-uJl <jrj-*JI J^jL Lajl>u ■ 4_>^j >*>11 

JUu j^lc Sjj^uLa Juil 4 jL»i_u tda-u - <*j~ A11 ^ II ^xIIj j ... A M 


cLaui-l .C^jLUI fl^jVL 4 nirnla cllufcj i^L^jVI dL>oL £jl^Jl qA 

(jjSj 02^3 *(( a " ^^ I 0 ^yuidVI ddl ...Qj) 4 jLuu> dk^j d i l t.^M 

.CjLwjJ 0 ^Ijjv Lfc jJa_3 4_*3j ilu!« {£jl V ^Ll lUTi'^ Ccduau^l .dljj *1 o^Lu > Jbul 


<3*jl J—LI J1—Hoi fil n t 1 4-4 j^jJLI >4_U » > m j II dJa_>.yUI j^L-A jji 0 j L<u vzJlMJI (^y> 

I Abbe Ed me 4 Jo_uj!^j 3 ->*> r . ^jLoJI £»■£_!! qa < a \ II Vi t^^Ji 

1 iUJ ( 3^9 J L )A^ij cl A A < II 4 t <i »II 3 g*i la > J . MariOtlC 

^j-jLaj^JIj 4 _ t n > > j-c.yi diljl t'rt -sJI <~rl,i.*<js .(LjjcjjLi LI 1 . 3 1 1 .*> * Finger 1994, \ 7i j) 

*?-CA (3 3 J i^ll 4 2 a jlr> d • * IIj <LxflLoiJi L^jljL^ot 1 CjljLuxa-^ 

. jluuVl ■ V lC 4 J 33 JJ 4jxuLuVI <dJdJ>Jl 

• ^ 33 dJi c L a* I I 4 n rt i It (JLaj ^3_uajJI cLeJJl 42 iirtf. L^Lk lLLJLj (\ \ ) 


4-t-dJ cLxajJI 4 »d JI ^jl_k JLLaj 4_jj^JI 4^. 333 -a JL_a 1 a^I CjVL^a Lyuoi ^JL^J 

Komalsu and Murakami, Fiorani et la., 1992L^Ldu ojjlS ^Jo^i - 53^-3 cy^ ^L«jJI 
w-jjl-Komatsu, Kinoshita, and Murakami.2000 .1994 


3 —Lul J Atr i lU.J cLjAf. J—OJ ^IjedmL cl .1 j~mtVl 3jlVt ^3_U33 JLLj d Ui' J^Q dj-wjtj _I..,A 


Murakami, DeWeerd ct al., 1995. Komatsu and Kinoshita, 1997 t 
Kamitani and tRamachandran, 1992 tRamachandran and Gregor> f , 1991 (IT) 
£>Uo>U . 4 -a-^-a- > J 1 Jjklj ^ i 113 UIiLa 3 a 3--^-Tu 4 jfcliln^l tltaf. 1 1 3> Shimojo, (999 
t( Pessoa and DeWeerd, 2003) jJ^j\ .^^aj^jOJl ^>x. 4 2 ^3 5 ^ ^4-c. 

J<-^u..; Churchland and Ramachandran, 1993) i \}%.A 3 l^ Jil) Dcnneu, 1991 


0 J 3 JL&U cjL^i d i £ja i jJjLLa ^jLc cUjVI {jAAsTti V Ijla (ji t _ r Lc. 
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V dt »•*> - Cll A ^lxja 1 j _>-^ 4«CJL>> <U t »» H oLxJVl ♦ AjSLuJI 4^»ld {>jr ix. 

- *<jr^ 

ijituu 4 j^xj ol ■ i. ^ a a j horseshoe crab 3 ^ _x_>JI «Ljmul us 0^*) 

LiliU LaiI l_£jju .<lJLu5JI 

4;jXI 4->.jJU * a «-* ■ 3^>-0 0^~ ^ j £>Jtl IjM*>- j 3 i !til *»• S ** 4 “■ . * (^ & ) 

j£ji\ L^L> uoxLm 3 iL>jj4 JjLZJI <Jju» <aILmJIj 

. LxJL-u JjLZJI (jlS I 3] ^t_Lre_u3 13^3-11 (j^ SjujuJI Lj3L>J1 3 ^ *“ ] J 

L>LkJI «"«W^ A 3^^>-^It oLaj 1 % II 4.... J (3^ 4^jLua3JJ oULu^/l L7 Lc. £3LL>MJ (\o) 

;jJajl 4j^id)l ^ <Lulj3JU 4 j. i3tll 

Warland, Rcinagcl and i Meister, 1996 Nirenberg et al., 2001. Meister 1997. 

3* * “* 1 * t * ‘^j ^ «■ “I ^ 3'*‘* 1 m * ^ oLajlxll (jnjtJi 3 ^ li i - A 3 ^ *^ !j V(n) 

oL>yLJ,l «j—a (j-Lc. 3 jI— c. j .* j I I J i 4v»j V -u?—«-!' ol_S>j>- u-* 

.(Kolb and Braun. 1995 ;Ono and Barbeilo, 1985 tvon Helmholtz. 1962) 

. 0—1 

JjjJ J.,--. 1 (jr iL^i fJLc. ;(Rcm_n y Cajal (1852-1934 JU.t£ 6 >«ej (' v ) 
1 j‘.l i...I (_jj^ JL^u 4 Jjjl« Lia I^jJJ jLUll ^>LuLuij ^ ^jLluj 

J la 'I .4 _i 4l j cal njl >~i Lfljj .JLa.1^ ;jj-4jj Jl—a f .l j. - ^,i l V 5—^^-Lc. £5t-la5U (t A) 

■-■ I . ./.j ii 4 .(.‘, ^ l£uj^ j.oa .Rcmon y Cajal, 1991 

- i -. w i ^ ^yUaSU Polyak, 1941 Kaplan, 1991. iZrenncr, 1983 : 
Rodieck, ^>.tj . 4 x ■ a. n 1 - ^_. - - 4 j 4 _ i ^ j m . m . 11 3 oL. yLul 1 

. 1998 

Sherman t\ ,i 4 jjuuJ 1 cjIjLu^j 4 _^o Lo S' I cjljl ... M (l^j 

^ ■v_r,,r._ J ,y-v ( .■■■ 3 u j .Sherman and Guillery, 2001 ‘.and Koch, 1998 

4 .. 11 4 j j. ."1 1 . 4 1 ., j *~.s i j^JSLuij ^1 .<Lu 5 > J1 4ojCt4Jl 4 j. ^.jJl 4 j_uoJ 1 jji 

I 1 A . » 1 a .1-tlj -i> j _i -j j J ~.~J 1 ^1 r JLC.1 I M ~> .4-jjL^-U Lj 5L»J1 J£> (jJI 4 J 

^ Rao and Ballard.1999 Mumford (991,1994 Koch, 1987 JL. 

.J n . n ^ . .uu; 1 1 ^ ^yVl ^ : n tUJJl Pr/.ybyszcwski et 2000 

. 4 . Aj 11 4 ...^tll LlM-2t4J 4 jj in .11 4 LL 2 II 4jI-tt~.i..4 j-i\ 1-tA 

1 -,I r,.U j j. r. 1 • j >JI ^—j ^y /1 w> j/l —3 - 0 1 0 >h~ v jl—p->J^ (t*■) 

Schiller jt jj 4 ^i 4.11 JiljjVI . 1 -^ 4 !, ,* ^ i3j— _ » . i 51 l Lj51—>JI 

and Merigan and Maunscll. 1993 Logothetis. 1990 
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Aldrich ct Brindley, Gauitcr-Smith and Lewin, 1969,^3,35^ :_.'< yt Jjjjl (r\) 

Celesiaetal., 1991 al., 1987 

ua J SL^ j (j>uU d * jj- ■■ cil£p> * saccadcs ol alS, - - jt ^_xJl |xvj 

AjjjJ! JLta Juu 4,lniij ^Ludl o3u Jlc. 

Schiller and Chou, 1998 Corbctta. 1998 Schall, 1991 : i . (yt) 

l 1 1 i^- I 

ejy-a i-. 4r -. ~ u ~ J jJlSl ji 4_1 jj3j 4-j-iLJI £y> ujua- iy> <i3j jjxLuJ ,ji ,j5Laj (Yi) 

jLiil ^^JLc. Ljjje-iJI Coppola and Purves 1996) :Tulunay-Keesey. 1982) 

.( Pritchard, Heron and Hebb,l960) jjj 5 jj.^h j,IS ^ 

haartneier elal.,) ju>. JSL 2 L .R.W <-*>" ^ ^qJLaJI jjlu V (to) 

o jjaj 3 jl> .<Cu,ij ji 4jijt i L4 11 ji~‘ ^ 3141 I jl ^y^Lnil «L»o^l lj 3 4 JLLc. jaju . (1997 

a Ltd I Ja Oja-jLjJl (jlc- t-ilj JJIJ -o'' J« J.|V*> ASj^d! ^3- («S3Jl C <Cjj3j 

- 35_^4»j! 

(jjjJI U 1 AuujJU JkSjj U J Ju>J A a djl 1 „a Ijl» iijJaa. 4 j.IX ^ ii~> (YY) 

ty-akaYll ,_)3 Ayuuaj Jjal^ jl JjLHI ...»ll jSjjj nja-*Jt CjL j-O AjJLuo Jslauiu 

Castct and Masson, 2000. ‘.Burr, Morrone and Ross, 1994 ^ 311 ^-LUJIj 

AJ£>d £a-aj V CjL Ju jjl ,ji Jao.V .j-aVl ^3 (<ufcL*uj i-JJUida Ciljl-af. ,ji JuajjtJj 

L» *^3 , ajjj 531531 {y> jlSUJI Bridgeman, Hendry and Stark, 1975. UU3 
^L3lj vdij >~j jt ua ^y, j li jl. > J 1 a 53JI ^)t ■ a cjLlLUj «^tU~.il . oL331 tLjji 
^3 I jus Bill Bell ,Jj Joj ^>l_LjJI J*". ..t . ^1 U xn a £ j ->- aL*j! 53 a ... 

4jJjusjlII 3' nliiil l eJJt 3 . cljjuu. Ajj^a . LightSticks 4ji.ill AjlcjU 3 a 

JU sL u ua A Cv i i ' i ^ylc ji (<dx. ji 3 !3j>o^a t^u3 l3a *^uuJj CjLaLuo £y> 

* t 

ay tdJ L Li>j^o I 'il] V L^-.lc. 353^ i3y>* > Ls^a^ 4j ijr. 

McConkie and Currie, 1996. (Yv) 
.Skoyles, 1997 ! - Volkmann, Riggs and Morre, 1980 (YA) 
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LJLuai 

3jujl> d ii Vi..Vt, 


(SLoJl ‘ ‘ j ".• . ^ nl»11 1 djUll (j| *LaLc, Ijlla 1 jut j ntj (jl »xj ^ 
i4£^>JI L ,'6~3 SSjljVlj lLJIj.jVIj (j-ul m~> -V' 
ixaJaJlj SjljVl £-4 ^LajVL JxAJI 3jjJi]l p 

( (Jj^jLajJ (j£. 


• (^£■3 Mj iJaii Jj-ai- <JL>- ^ ,j£J <cL>J >b 3Lt>JI -1_U uJLj o' O^f 
Wi • 4j*« jjJbuaj (P-H lAj-loIUj 

5 ■ ...I ... Sl\ nj ■<^Jl jjfc eL^elil . 4_»JjbjJl 5l.LTf.LJ al t II I 4_la_& 1 Ij-X^l (jj» 3* U* 

|*}LSJlj 3pl jJlj LfJljj^J 

fuJLill 5 «uUI *L>J s> iiU 1 3 .U cerebral cortex jdl *L>J ^. .. yi jSm 
SjjlxI* tyJuJl Juvjj V .CjjlPVI neocortex juju>ji *L>JLJij *o>®' up 
ijuuu) 4_i_L<oLi- JLJJUfJI sLseJLII iCjLjJJ-Ul ,yS VI j-La-J-JI £>13 lP' oULJaJI 
. (|l j \M ' JL)JL>JI «.L=eJLJt S m *1 £u3_JJJ . <jjJLl!I JJL*JI La >j a t La jJ-5j <-ZjLu_CJJ 
<cajll5jj <Luul jj Luic t—A-jjj jLj£.VI ,_yja iJj j* ‘»H 

e LsJJI ji) ' i i -» .H f l -»• 11 4_al_»JI (j^ajLuai^l ( _ r ic. cj-iAJI (J. u -1 n I I IjA u 3 .L ) 
SljLc. _ (jJjVl ---' ;" aLseUL 4 U.a3>t' 5 j, j a L I (j n‘ l l.iX_> ij i(jl «il> .b 

j.u«; ^jVl yj j ^.i i aLaJJI.geniculate-retino 4 -l^jJI cjLa>l*AI 
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(jrtJLuaAJI fj3 4_uLtUI (jisLii! JjLjji Lajjic, i."1 4 _jL>J <2Ja_La 

^j U JI 


juIljJI JLa£ 4jJjJJ JLlC \ _ t 

.4 j ; i n«l l Lj>LsJI (_yC.3-ll (jC. 5J j i m 4j^Ja_] 4_ii ( j,uj...uLj i—taij 

^LuuaVlj |5-J^^->JLl <_jLla.%Vl ml oj ^ ju ^ x JLj l j~i .nljj 

. LJLc. JjJLtJI £jLi- jJtuJl 4 jLoJL3 ijjQJ . LiiLc. j-iC- 4 _usL^I»bI 

*^_5 * 11 '* 1 ^j u*>tll ^ju/Lui^l i ai . ..V £^L!I 

J miJ 1 1 i nn") ^y - i c. ^OA-io^U^ CjLuXI^J i IjLiol ^j-u^VI tj 1~\ Jl cL ulu ulj 

4J—9 i i .Vi -Sjjj-cJI j\ . i ~i _ )j '((JjVI j_yfl i Y _Lb 1 1 ‘ s ajI j 

jj_SJIj .Macaca mulatta LUj_« LSL£_«j .rhesus u .. j ■ ■. ^ 
Sj^laXa .oljt^>Jl ojla . Macaca Fasciularis ^j-S-.u-a tsULa .(jLLaj^JI 

< tj .lo >Jlj 5-SJL^ a mjl .4,1 ,,.,a 03 -JLa V * ^>.1 ^3 j ■ U ... ^ ."■. 

•* « 

.J.j> J^ixtij 

Jit* j 4laj 4 «JI CjLuuj^JI jj^a ol^JLI ujUua cLsAJI ^ ^ C^cLaj .j^IajJI J l m ^ 4 
• < —» . i.LlLo J< mi) ^ J t~M 4 jjLcUI L^L»JI ^y£kj -J A .11 j ( >( ^ 1A I .'l l CdLuiaJ^JI 

4JUJI Luulj . 4-j^j M i l l 4j«.*>• lil S^jjLuaJtj ijjiSJI aj y 1 i 4_ua^gJI Lj^UkJI (jl 

1 tL^lj .(j^-^aLdt o! j LMiJlj .4 -jSj, M.lt j-a-c. a j * ■*■ * tl i4_x_jLS_II 

^lolujdJI (J£ fjh .4rcjlSJI 4jjxaxll Ij^L>JI {jA 4c.j.Ha 4jjj_>. 

4 c3 .spindle cuJ^Ali 9ji ^ «JI L^L>JI ■ j j ^ a> ( _ 7 JI . . l . -^ jii ^ 1 j v.. .. Vl 

Sjj-L>JI 4_jjbcJUI jloLUl (j-o i^CLaJaJLd j_y3 Vi JcvV 4 £^LojJI LiMJkJI 
Llxll 3-JjJiJI (Jai JSL. - UJJ .j-ixil 4 _l!Lc ialiSLj Jjvjj 

^UoLi Sjma Cji 7r.jal~i 2 « .>i . j , ,~„~| , t Li Uilil lj J ^3 LaLoj . . ■« j 

^•<_yjl jJI (jCjJIj ol jji 4julXa JLalo-l 

4-fS J3A Cj l a£j Ac a J j»Lj_SJJ JJ j |~, | j j jjjJu (jSLa jj 4jljjl1qJI j 4_Jj'^’d ^ ^ II 

4 x uiLla 4_aj^Jcu oJJulLo 4jj jlqj ^L^a ^3 LbJIji ijjLflJ dr'->- • LoL<u 3 jl 2 jla d u 
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Ijub ijs 3 U— 1 1 3 I I A>.jl JjL»3J1 aj*$i ij-AJI 

4 • 11j uiJljjj (_yfl _) ‘'u j I J “ ■*» I tjl A ft J fl - > J (jLl-yJ l_jL J^ .,1 ' 

, j JoJ I Jia I 4 J i _u .- t luO 4j_>_uajJI ^L*j}U <, <j?r7u auj njjJJtj JC . - n i lj, 

3j‘j.>>11 cjM.<5.x.uJU j>« liiMiij i^LaVl ^yJI Aj*^u Oj-^ A3 >a^ 

t jit's cJsIj-IoVLj AjjL3-a 0 j 3 11 1 i^-C- - V . j^ Ljj i4_Jo_jj_iJ.l 

■ - jl Xj\ ... £ya j 1V. i t jJLIJ . (J % »>. I Ai l . l l 4a A_oL*J (jjioLLoj U?-*-" CjL$_^»- 

fu^Jj . 3 JVI (jjj olaMia-l V tl. A j3t .j >£• CjLj%L- ^yJJ A In t ■ .i .i 

ji j^>J.I jj^-OJI ji oljJL (<agj X$ ' jj* 

j.im I II j Ajoj OV Oj ^- 1 O' '*~J ‘O j -*- ' 1 " ^ '-^■ 3 • A_iJJI 

0) . 4_lC V 4-la^ 


^JUI ^LkuJ 1 »1 ^4 liLccj juj^hJI *L>JUl Y i 

.OL-jy' ^>- 0"° ‘ AA ’ L^’j^ AjUoLijjlj «L«I1I J 1 =CJ 

uil l si £.11 (JjlxS iy* ^LajJl (_y£ Lr^-i l£' 0 ^ 1 i Jj-L>J 1 

Ajj Ijl>- ■ V.la jjij a<... ... {jc. \jJ& Aja-Luia Jjjj ^ <^U-»JI £j^>- jl Aj-UiUJI 
3 ^ 1 .„ a (JiljisJ .(A-iji'^H 3j,jj-aJt jJa-il) jtjLi^a 0-* A^JJ^a AjjjIj A_»jj 
JS> Y^ti-u 1 * * crJ! (V) * T («-“ ' C^Lp" O* CjlAiJ J-*- 

Cil J-A 0 Jl£. 3^,1 ... 11 ijjut (_sLlju3Ij lO ' 111 ' V' Yjftjji\ * * * I Jj-3-JI 

,^... TO jUaj jca r_Y sila-L» ; tjydL tS Aj_Jlj siiita eLaJ o! 

. dl.~ a •*■ a -V j_y3 0[pJ>^ L=ej9 J (jyxAj$~& 

a a U ;t l ^y£_ J b» ;1 l . a^ (AJ 1 J ; ■ ■■ ' <CL>lj A_uijuaJtJl L^LicJJ 3_aL*JI A^ L i ^ Jt 

T ^1 Aoii. <JJl 1 ' * AjP-J eliil^L) 

^UbtUlO- 

5 J 

> 1 ...-^ i 31 ~< (jji i jl»jl>J 1 aLwJLJt ^>L1 gray A-uLaJ. ^1 1 ojLII fs»» 33 

(jlc .“■! 3 ,U ^JJ ^ocjJI LjMS-J siLLuiilj AJJJS^UI CjLc^illl^ A j . j i /i al l LjMSJI 

.( aujJLk JI ojyus Jz jjuj LaS) l^x.l>iij <_3LJVtj bMSJI ^LajkI aOIj^ o-Lwi 

.Aiij ^jSl AUc,jJa i-~.,» i/sjij i jujl^JI aljtlli ,J& cj\ 3 iL> c^jx. »lj. Aj . l aj 
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j+jj (PJI 4-2*kJI .laminar u Vilquail L$a_j»jj L>UJ| . 2 .^ v 

oAA JjLiii . eLvJJI jLa-*ja <Li. nnt JI <uisell ^L*J1 jjjJJ jjuija juua. I q .‘a 

Jj^LdJI <^3 v il^in L <Cr Lj LajS I 4 J .4jjejjji!i]l JlC.1j2JI 

*£UjJI (_yJI ^ ■iii ' ii f. Vl Coj djuuiLdfl .^^JjVl ,LJ*j| dLdaisJI JoAU 
4 joJLJI oljLU iikio A^AxW ajukj .(t_i JSLjJI) LOUJI > 1 ..-^ 1 

SjjljJI 4-j-iLgJ.I oLajl t U (j Jn . r 1 I j iJj^-Vl 4 j*l t I II (jlrl i U (j^a 4 jj- 3 »jJI 
*(jlj_JLlll (jLuSjJoJI . 1 6 ~L-k j ^2j (jjJI 4jjjL£aju]l L^lieJJ p i ■ ■.. j Xl ^ 1 2 . 2 j , - t l 
t,_>*iS_*JI j^JLt .LJ-aJI jt A.. -* t*> 111 t l ■."■!; ,Ull ^ i4jJlAJIj 2 .M~.t l 
cr^' .4_caLaVl 4 -jjLcJJI _ 2_uLeJJI oljljGja^l .2^ L~.< 1 2j . . I t Lj^UkJLj 

Lr* < «! Ifi H .4 j-»-ln ,„ I I oL2-JrT.il ^ ,^Lc. . 1 A'.~ .f L-JJl Ji»1j 

Kt**-* 3 ‘cjJjVI ^juuaJI fLtiil <]U ^ _ L}L>JI > 1...-w i. Cj j£.Vl 

0 £ * 

(jJ! ULc. fs^jj .spiny stellate 4jtj.ti.ti a i _* ? ^ji Lilian u ^...~ 2 lu>j_* j^i. 

(jr^ La£j 3-ijljJI oLajlaJU ^U'.n 2 _jf . ^3 .-. 1 2 .U 

42JaJI (^3 drujoAxd {jr r.-a-j 2. u a ^ SjjljJI 4 jj£jJI oLajlxM fJajtra u g~. " ..‘•■ll-.tl 
O Lj 1 2m t l ji(j 1~« 2j t l pit 2 . trtl i^jLuJIj 2 ... aI^I I ,^L2J1 I ~2 ,U ,2jjIjJI 
<> (J-^ Ijl . 4 _Ljj-LJI 4_j_aj^JI LjUJI I I plajpa 

VT.! 13 ‘JLlil (jit < Ljl 1 1 1 4_oaljjJI 4_jJL>JI (jJI tyljVl (JJ-ua-JI *LsJJI 

*i- se -Lll . 4 r n. aLjJl 4 ni tr 11 ^^3 4 _U0J_4) d J . .r 2 j I A- ^JJ t j tl ■ „j l 

l^iakclj 4 jj>>JI (y> JdLiJL 4jj£La .^UjJI eLaoJI 2 jUI ^>JI 
4-u.jL-uJI 4 2 I It I I Coo l-JLij .(oL>! .ill La-ij-u. VL2jjl i j* u ~. 11^ 2 ■ •. A I I I 

..U ..V.U 1 

(1)1 4>jll ji j»LJl t^ljJI Ij3 plaja dj . 03 V JSLud ^uLatla <. 1 A- U I .Laj-a-C. 
4^_u-i Luuj 1 JLJ.I ^J-j jm (j-lfi ‘( j .*d.-ui J lj (JjjusuJI cLe-ill prj oLa^Lo-VI 
'jLM Ij-Aj .Olj-uaVl JjLia j j in 1 1 p^JLj _ J^.JLa 1 1 5j-j.a_U 2 . j , U I I 
J J i 1 " aL y 1I I (_j3 4_*_jljJI 4. d.i Irr II .(jIoLLI. 1 oLuaj^aJtjJ 

J^-uO 4 &j < v , < , r . ^yJjS/l |Jj- .^T l l l »1 T- I I I (_ y 3 4 juIjJI d 2 , U llj ■ ., ,t. 1 flj jU*. a 

LT^J-^ *LaJJ 4 j.. uj^ jJI 4-a .jlri jJl ,jV ‘.^jjua olj oL-ajua2ej L^jt .(^Li. 
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LjLl. 1 i"u C l Jtllt 1 tiJajJ i ^ < i|^Lu d_A » 1 a jj x 3 1 

#> * / 
J>»JLxdi 

iujuaji u>ujj^i5 jXr.i 

Jj^o. . tUjuuajJI Lj!VL>JI £ljjl j _u <u tl 4jjjJjj.j 4_ulj.}j iaiSLii JJ jl *.a ^ ' 4-~. ...* 

(jrt (jrjiSJo fjjS (jljjSj Luj i(jr\ ' 4 gi l n'm (jliujuaC (jl"n 14. Cj-U jj 

(j/ji • 4 a i"i 4 ^o JjL«j I a ^ i lS^-uj (Jfljj L«Jj^ ‘ ~ a 'j * A~ia 4^JL^dLuu» ^laLLa I a fljjj **• a 
ft! JtlH S-lj^w^Jtl 4_xjuu3Ju]I Lj^1_4JI ^Ijji {jja 2 f j'.'a <Lc.j-aj*-o 1 _ t JSLSJI 
. 4jfll4 .ll jjLMuVi <^>w«jJI 

<Ui>jl (■ LitC. (_y3 (_yJ^SL)l yjLt LlMijl fljl^j ^jjLLll ^yuLjll ^yic. 

4-fcJj) (_yJI_j->. . 4 _%jL£j 3^-lLq 4-lji • -■*C Lj^Li. ^yjj Lj^L 4JI 0JLA p ■ ■■ 3* . 3 4. t ■ ■■ 1 1 
0<JrnA (JxO <1>^ ^LuJI {'4 1 lAl j . 3^—LL4 ^LaJJI (^yj3 4 j ■ .^.<11 I (J^ (j v l ^ 4-i 

«4^.> m U 4_i 14 . 1 1 fr l h i r . |_y£ . > g~>JI (_y3 lj _■ • ^>4 L t >-j-4 LtLajjl 4 jJl>JI 

• (jj^Uflll (J l < M . ~w l jjju Ijjjlfl , l^-w JuJjoJ 4 jujJ 1 flUCLl 


- 121 - 




j . ^ . 1 1 jbeUI L>^L>- Cjlc.3^-^0 |j-a * l* i jt~> - : <LoL>^ill Lj^L>JI £^>>1 

a ~ . U1 1 ' d 1 1 1^1. II Lj^LkJJ adlc. jLi.) . JjLaJI (JJj-djJI Lfr ala m cr^ lAs'^ 


sU-ji JS’ Jh L&jlj .(jLuiJI f>d-“^' >^0 W-*- 41 Lj ^‘ ur^' 

Braak, 1976. Jjuuj .33 Uill a j_a> Lj^li- J£ (>» cbtJJl 
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sl.**! I)I (JjlA jL»> :4jj» 


(j-o. . .,. ] | (jJLc. I JjLtx \J Jj) A f. 4jjljeJL]l 4 j i i^-i « 1 1 Lj^LjeJJ 

i(7_i (JSLwJI ^,3 U^) t - x xo Lua (JSLjiJ gl ■*• H I t _ 3 J! 4J-U gJ ^ ‘■ J 

yjl u ...l ... Vi LtjLlljl <La JL> (^1 Lt-aai L&jjjjwj L^J>3 aIaj 4jLc j£>2j 

•L^> 

LMjJI S-Ljjt 4 jMj LfMaJI Lyi (jj£j 4>.j2JI I jjfcj 

£fl4jj 4 A 7i T 1 ^3 SbjJww Aj-i j, 41 3 ^ iaJ LI L^xxuaL>-_^ .4 jj I^U 1 4-ujaxJ I 
i"i l • i i “\ 1 j ~, r • i ‘ " ^ iii II aL_>oLj *i) J£. i*ii ^yJ-C. 4_j_l_>- ^ wl> i^A 

j « (Jjj4 ,flL>ol <J£ ^jLstiJ 4.f i~u a i4j_l_>JI p m» £pa 4JJLC L2JI 4-J^. > > A1 1 

■ tto L uli 


Jjualll 4_tiuaVl L^jJUlLa 4-ca^J! 4 m , u">« 1 I Lj^LiJI jmS. 11 j-iUj 

1 A ♦ t lj 1( jjjL_4_LI ^ 4 _jjL>J Ci>] uilj_ALj ji 4 J 71 w . 1 . 1 1 jLL'i I Lj 

l^ia £j 2«2 SjlulJI L^iljuat jjLsJLl j,>li2 (jl Jjia t^laljLoj i 4 j_LC. 12JI 

4jj^j>J.I j»jL2j .collaterals .Aiijy ^jC— i-U-3 4 4-XjUU3£mA 

j j *1 ~ ■ ■■ " .^l—aj-ll ljr h 3 .y _i.«.i tljj>-l (_yJJ 4.11»^-11 4JLuyJl ,jjj 4 _cjj_i_^ 4j x -<. u j 
JjaLa- Co—aL2j ,1 >»tt jljjjlj L^.qlJLAI j^LaJLI JJ-A 4—jl j -1 j_yi) lJj L A t l 

.J5L-jJI 


51 j . ..j II (_yAj (jti l i 1 1 (jij C^LuajVl J£ j^C. LljjJLi 4j j7 , ui ia 4_u>_^JI Ij^L>JI 
(j^4 4j_jSJ.l 4jsjjJI .»—cliiLl4 JSLAj e belli £jli- cs-Jj <JjL«ijJI J2J 3j_p»jJI 

t^7_lV (JS.miJI^ tLatl 11 (_y2ju3J JoJj2j ^r«L>JI ( <> i m> < T I ^3 4jj 3 4 -jxl T* * 


A$JLI j^yjl eLscJJI •* frl aJLlI i^IaLca <-iiL7.7r.4 (jj-J <L xfc> ^H 4 —i J L jlj.I I oljl..iu.4 
1 -i\ l ■ >.«I I ^ alaJJI i(_ySji 7 itl ^yjL- ^U I jLittj i(jjLJI Ji ^ij .II^ 

jliiliVI 2 * , ,, \a obljuj^l aJ. jS> (JjcxiiJ V . 4_I a \ j 1 1 (jjfl I 4 K LiSl 13 i4jjlj7s/l 


& .C .,~. a oL£l£lt>.Li jj^Jll ^ J r-j tjrLa- ‘4.jl. j 111 jL>oL Vj) ojLc. 4 jL^ illl jjLxAl 
4 11 1 aw- 4 11 L. jjl jjUJI jjX ^4 4jl (_£l .(43.1 ^7 111 U 4 7 l~w 11 ^,3 3J. J 1 ^ 

x . 1 ■ „~ .i <11*\ Vju . i_j 4_uL»J 4.3U ;1 I 4.jijl -si 4 3l-i iJL Lc. j3 4_UJ j~t> 


ijjl iJSLjJI t All.I <2 jlL J_y3 ^bis 4j nn ti l b^LiJI jjji 
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LuslS- IjIjlc. 1 oLajl»JU . v_j I (_yJI CjLs jl*-LI (J3.1 3 jl>-Ij 

■ d .1 I" a d j " —< c. LjL>- ■ ■ 1 U>~ J 

£JL>- { _ y is LiSjJLj jjjJI CjI jI JuLaVI ijJUu a 3j j -wVI ^3 LoLij ^jusjJI ■ a .'~ ’ 

(jtJj^ Jj Iuu* V 1 jl (juaLjjdl jl jl (jOLljjJl jjoJI jjxjj .^LajJI 

tfjLA (ji jJUjj i ( _ ) _u-al_>JI Jiri a II iJJ S £j_JL j La-fT .^LajJI ^JL>- jyd 3j-u-$ j-tbljua 

^444 j_al <Uj nhijnnil ijjT 3 jj is> IJJ 3 il.at.tulj IjLJuTi.ll Jj 3 -> . 1 3jLC.LuaJI uj'jl .11 U 
. i_y^aL>. (jl JiC jjjl d_uoLi- dJLuj 4 _ljL>v] 4_lL>. JJLlj 1 <1 mi 1 ijj.tjcj 

JL>-jj t _ r lJI d > aj £ II d.j.j.t/1 1 II L}L>JI 5 <1 d fJ 3 d-jj-> Mill i~il « i >j a ~ 11 Ji.-l~i 

bjl -r 11 .(_yjl3-4-11 JiLa ■ * t-> ...II ^a ,jl£La ,JS j^JI d-unaLiKjl d ~i .Ull ^3 L^-aLuujvi 

Lg3jj (jlJI dduK H u Q~ ~ jl 3 Sji£.Lua d_ui^ djjj*2u CjLuj-u jjLusVI d-uaj^jJI 

. 3j-wLta 

lAj) **- *- I flj la 3U 3j-i.\ 1> 1 dj . . * 11 LljUJI ^3 djj ->■ ."■ II • ~ *1 * 33II 

(j*/ il^ljuatl ^Jjbtlil CjljLuIl J (JuQ-i 3 iJ • i ^jlcd Jj£Lt»a 1 I4Jjla dj>J Ai l d I m. 1 

; ) t 3 _ . 

d_u_uduuJI d-JLjJI In.j.~ Lajj . Ij-p-a LS-t-Ju-d JJsVI Cjr JLc. ,_Uu>..: Lfr-i-d 3-JUs-lj Jfi 
CjLaj_L*_LI ,jd (J5VI ^Lc 1 JLjS (jl ,__!! Sj.j.iu.d Id_Va,J.I <_aJT duLdJ 3 j j iK II 

(jA djl j JJLaJI (jjj 3 ) jj i3 ILl (JjiaJ (jSLl j I 4 . ulf. ^JLXJJ 3j_jiil SjjljJI d. _i*\ i, lull 
d.J_>. j_a SdJjtTca iiLLJ.4 jjjSo (jl (jSLaj jl>-IjJI jjd>JLl (jj iit.j.,-*- d^« II Lj^L>JI 

. (3jo»1 j d. 

l aJbjej (jl (j^-dd isL^JJI el_>-ji ^ d_Ldj^JI d_jj_uajLJI LjjL>JI Ji^ax.j 
(jj.3-i.ulj j-xxo . d_JLiJI (jJJ d 3 U I a LajLnj-l (Jj g 7 ~ 11 LfrscJj-Juj 

^ dxdJ 4 II bjlkll LJIjinul ^ Queensland JuijJyjS djuaU. J 3 Guy Elston 
. r» jLcij ,_gjj 1 uVI jj-ill {jr 3 d_uL»-UI (_ 3 -L= L-l-LI (j a j-iSJI dillill d 3iL»ll 

I jus (_yB duJLcl 311 d-jj-jr J11 Cj Ljljj d~i 11 JLd.au l ^S> d ah id 3jl_jj djjLajj j-iS JL>-jj 
JJLC.J -frj 3 *- II JoLdJ JJLC.J ad-jj-j-.Ju.il I £~' l » A" j La_t 3 ) Lj MJkJI jy-d £jUI 

. (b 7 J%JjJl3 (JSLuU d-uaLai (jisl-Lo LjjLi- {jA CjLLlC (jjJU>-Ll |djSj (3j.-y.ll ijJLl l. iTi 1 .1 
^LajJI djaJLdd (^ dxaj^Jl d-ujuajJI Ljlitll djjje-uJI JjLauj JTlI (jjSj Ijl^Ubj 

(JjuuajJI t-LeJJI ■ J 'I 3 11 (_Ja_aJI 3jj*.jJLI jyd ju^ij (Jj-A jjv (JSLuU GLdjj 
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^2 d I I L>L>JI liLLiit <j_a ojjt M U ‘-urb^l 

j_y^ 2-i^-jJ.I (j-« >LuLm>. L$jl U^ i J- La i3 ‘'• 1 4jjLaJJI J^ULil! 

('•).4^>JI ^LiU 

7. J .~. 1 1 iixjuajkJI LALjJI 4-jX.j.a 4-13 <US^iiJl bM>JI JSJUj 

JLflliSLi i^JjVl * belli <>> ^U-J* ^Jx. Laujjvj 

UjLlxl c£-Ai3 (V < JiJ ' >A * crJ! 4 JIj 3 ialiSj) tj->. 4-JLc 

H .. . *^ j n d .^-vli l Ll^LiJI - d i a ft II 4j^-5C-*-uJI L^jLlUj-iU « ") . V 34 4»$X^A 4 jJ lOf . U5L>- 

. I j~<2Ula (jx. £J^)JhJIj Lfcj^bt* j-«U3 0* ; '- L ^“ 

I j_iJuus l j ■ .X ^Lua-i a ... A i £_a lj j"i 5 a belli 1 ). > ~y" J i(jj/LlM Jt 2 1 L 3I 

(jx (^btill g-j.^-aill (j-a ^ dXJ^A jjJx 4jLwLlJI ^i 4jLuMiJ> (>» Jaxfl 
2 , w ;ll 2 ^I I L)>UkJLi ^LJI £_Lu^jj .4-ubelII 3 2Um ou-A £jL>- dv 4 jjbe-a 

(jx oj ,j~i M tiLLjJLI (jx /o d ) -0 ‘j t-O 1 ^ . * ^ cL-seJJI . L 4 j 4j 

4j jJOJLi i j»~ ^".11 Lr lx.Vl 4jjLrti!l jUUI {jA JiiLax 1 »j -4_u£pl JjbxU 

,jx ,_£jj-Vl dbLSJ.1 _ ^,4 U<ll _ f >U . » ,.4 Jjiajj -crb^l ‘belli 

ZLubeill (jUUH (_<j-ujJI 4 JlA Jlaj JlS iLaejX. .4jii-l-»JI 4 m '<-><1 1 b^L>JI 

* t 

5 . .I •> iNI 2 , x ■*- jJI 3 j*» « " II ijj-ii i. U j iSi tbaJJI 4 _uaLsjJ {Jj3j 'U I I (jx • I iU . j I 

(").g_^.blJI 4jJJ g-jj-u-ll l jJcjil) i^JJi 03^3 ‘4-Li L^J I 

~Ar-j '.~. a 43 L 1 4 Vt i~lt,l bM^JI 

1 " 1 1 *\ i**> | jyt 2" I I i 1 1 I 4-i >jr < ti II L^jU-jj a 1 I V . n i ^mi 4-A-d.i vn . t i l b>L?OI 
I J a I J Ut jl U~, r l ... t a 4 ■> 1 uiUC L^jl (^yLc (<u^-nj I jXjiJ lt> «Loi J ^ U .4 

.(GABA ULv) UL>. crLta^l jvlSJI ur y^\ JaLUl 4j&^ U 

2.<.3A \ JUU 4 _ii>Jl JUb.1 GABAergic ^UJI dlulll Jabx 

j3iij d)' u^bj .<^^.~..1I 4a2c (j£. 5 J^ aLiixU (Jfl-jj 

■ -|K j .Ml jjflU Liu La 1 La Leu 4jJL>JI 

^et ji I j~. ■ IA- p jljx=J «*1 "■ a jJuuaj i4 -l L u 4-u.iua£. LjM^- aLuALI Lj^L>JI 

iZaAjus^ • 2.1 .J 11 4_ul_>J jjioLoa ,_yuaJj »3 ^_mjLjX l.g ! L>u ji L^3jj (j3JI CdLuioJI 
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XY’ VLa- > l i4jejLSL]l 4 j m Jl 4 j. ■^ « 11 £jjj| {jA Lu ^ 3* 

« 3 i lj’nij . 4 ?t jI 0 3 JI j JiuJI ljj>* 4X .jj i "1 a t 4_uLtiJI 4 ajjuax)l L^L>JI jA 1 < 'J 

L> r ~ ’^ & ^ 4 I n 1 .4 hillock 4 .a. ^ i ji ^ Li_uLi_ji 1 j ^ * 

Jc l * h 1 i Sj'* i - il- Ai^c ^IIj 5-ij.~. II cjLfcj^AilJl ^^>-1 >j^ . 1 ^ .11 

( ). j«fil l jj j -v (^3 jl 4j»ifijJLl CjLUu^JI 

.b-cc j-j^VI 4 _mjISJI 4 .j ij ill 4 _u_uxaJI L>UJ1 (^jfc basket IlLaJI LiMi» 

o^* *—'b - 0 4JJ-SE-UJ CiLaj^-oj Lgij a ■ U I I jljvjj 

fl-‘-‘ 1 > l 1 >-- L l w i.<» (jA 4 ->.mi j j»Lla_i L$Jj ,411 'lUI 1 j a i .., -^ i ( jx, I > uj 

0 L 4/4 u i ) j. 3y-dLll 4 j 1 » < -i * 1 1 LMitil 4 jjj_SJ 1 i~il tj j I Ij Lj^LiJI 

iaLJI 4ul>L£ LjiLkllj chandelier U>-iUI LM_>. a ■> .K n \_,yu*l\ 

.double-bouquet 


9L)M>JI ^Ijjl jjlc La 


4 ^ .1.| S JI 4_jj_laj <_» 1U~ I ~| SLajjjvj Ja.~oJ.1 oj.* a U 4. ii io« II jaus 1 i » )l ^Jlc. La 

4 l <i"t» H 4 _)U-)’I (_yA £l_jjVl CjLa j^SLI _ 4 -tijlSj 3 J.L 1 a Lj^Li. _ (Vi C.J 1 4 —u_u 3 -xJI 
( 1SJ ( >15 I j| . L>5L>JI ,'wa Lc._lj i'rUaA> (j-a yj5t 1-4 »-C. * La.1->.j 4 .C ..". It 

i * 

alAJ (jl iciiij ^ j"u ) L-^ J U i u J ^.4 dJLijb QJialj IJLA 4 jjIx! dflUi 41 

^ tiiLltL SJoaII L}LjJI oUi 

4Joaj <J5 ( jlwj t4_j^_uxj 4_j. Lm a 4_iSLa_uiJl 4_j_i ■--> «11 Li!>L>Jt ^laJo 
Cy° f\3-* ♦ Vt.a. > •) .(JSVl (jylc. Oja Lj^L>JI £jA JSL3 4j^ t-.mJI CjLlj^i~i~i.IL) 

,4 JJ J l itiling principle S u IaJ O Ji lo^a fjLaj JU^JJ js.jLa L>UJI 

I jj ^ LM->J1 (jA £jj <_aJu CjI^jJLoj njj ju^a-jJ 1 tLcill ^Lt l 

JJX. tiJIjjl (j£-4J .L>L>JI {jA £jj (J£ ^a ^ySLiJuJU JaLpj^?l j j <i.M 4 L a'. 

4, j .iLS-a VI 4J_a> L LiSl. ft J , j (jl ( _ , « ,! ij Vj .fjjjt.tj 4 .lLL fjyj Cj^Lc-LajJI jA J-AJua 
JaaII CjM-cLoSj joJLlJI jLitVI Luutisj lij i 4_iAQjjua-jcU <L1 jL^JI 

4, j t <4x1 1 L>L>JI ^ t j, jj liUL • cjLo j^ j^I 1 j cjLLuj^-JI £j\a ^ i" a 1 1^ 

^oljb^sll (ja d J'-^J t ^ 1 ^-^ i JuuLaj 
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^jVi i - 1 

4 j^JU y-UjP 1 Ji-Jd! 

<j jJI (j j* *j->- Jj^j ‘*L^dJ Cr. j >» ' ■ " Vl (^JTlaJ.1 Ll«j 2 , 0 Vl 

iiLdlt 3I ^jVl t£>uaJ» *LadJI (j-d.1 .^y-uaJI jU^JI ^ Sy* Jjt 4 * 1 a 

^JjVl -^ ■ J l tbtill fU.* .j_duJI ^ . Brodmann O^jlh ' v 

^LojJI <y> .u,,.j-._n jIjujJ! ^Ja calcarine fissure ^jU^di Ja j^ia-o 

,('°^4_ujLo^/I oj^uaJl jJajt) 

< taLLj ^jsj> » ^LajJ! 1 3 4& a - lm ^ ^_) m J ^ ^L^e-UI o_/^ j,ii d 

c :\ ' n j 1 1 Jdjlj 3 3 j—coJ.1 d J» A ^~> j-0 < dlj -mj . 1 

( 3 ^jJI Ja- 4 jJI . JLjxI 3 £L« jJt f^a-uxh ijyj > ^Jl Jj-fl t>> 

.■ I. ^. Vl .-. I *. 1 Jia Sj-iAA <tajLaJJI vjLaLjjJ’^l^ oL>-L»_uM -5 

^1 i4j$UI AjjSjJI j^Lpd,! {y> 4 jL^aj * 4 jojL>JI 4 -jjS^JI atjill -li<u 
LiMJhJI ^3-1 (_yJ-£. Ijl a~t.C-' L>3 -‘Aj JI frLaJJI (^3 4 jC j-fl Cjl— 3 -aJta 

d _. ■< ^Jl 31 jJLJI ^ Jj-a-jjJl L>L> JS»JLa L^J» J j 3 ~ . .4. ~ > 4-t S . t. ^ l 4-j-U2«J> 

.(0 _ T ^ ....1 U^ <uyL>JI 

^JjVt \$ji lAuJt cLaUJI f3*«y» (<dl*JI 

A .alj-wjijja djjjjdaj 

3 X . .\. U ^Ijj (J,i^>."o (jl J-ddeJ 1^-Ll^.a ^J a < ^~l £y> \S j -' ,ri . ' " <L>^ 

, 1 ,<I I S ■ j j U~.i l jl ~ •>■ I .^LajJI (j-a 4 1 11 , i t i_uL>JI (_y-Lc (^3^ L ?3 . ‘ " *L*- 1 JLj 

( jvj 4 _UbjL>JI 3 , X j !l 31 ^iil ilaAfl J-daj . ^LlLs iJdlie^a JSjiu 4 d_Jo^Jl_i ^LxdJI 

* d , ,~„ \\ . 1“ ^ 1 . U. 1 ijajj A I i d_i. ^> -L eJ 13 4 _jjjL>JI 4 -utS^J I 3I3-IJI 

^ <j j jua.J l JL»J.I j_ou jS/I i -n '^ 1 i H J£ 4_ -^: <-i3 .semi-crossed 

uijuaJjl j ■ ■■ jVl ‘ ^ *i-=e_yi Jii-«J3 I ^$j 10 1 I I cUaJJI 

( n ).(l _T JSLdJI) JL>di cy 
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Left Visual Cortex 


Right Visual Field 


Lower Vertical Meridian 




l i mj L-^- U I l j m n ^JLslJI Y_i jJSLAJI 

Cy 3 U t-JiiUI ( _ ;r l£. S^^JLdl jZ JLslI yi |Ji.jJ,l T T I^ U 

‘LcjjIjJI jJiLij .^jU-^J.1 djAJI Jj-Lij iJ-sVl icLsJJI 

dj-iLajJI 3-aiaJil (JajIu -iJj- js-1 d l sL Ai .3. 1 1 ^ 4JuL 1!I 4jj^j_«yUI ^ >jIjJ t- °i l .^1 i t fbtill 
Cy- • t U n . ii i I I lLsjAltkJI V . il rrAq ( _ ;r iAdJ! C4-*-U 4 _J^La d ^ U i 

. Horton and Hoyt ( 1991 a) 


(JT^ SjjUcILa l4-LlJ_>_>JI 4 I M|~t 4 n^ j U I 2 y I I I i~ilj l . .1 t, I p U M 

I ( *>_ * ' ' l lj ! J-A i_ 3 JJ-JJ • dLselJl (_ T i 3 4 _ujJs £_dolj^o j^JI JCia j y j <^ ■ 11 

s £ 

j_Uj i(Y_t J1AJI) 3j_SJi! dUj_iI! J-j-iul!l 4 _j*_lu .topographic organization 

J 8 1 " h ) < L-c3jJa-ll tl^>_d>.Vl (j^a j_l£ 1 4_ca_*I lQ .'H Jl_>JU (j-<s 4-jj-^jJU ^Ijjs-Vl 

(jr^Jd! siLjtUI (jis 4_l3.j.,3, ■>- 4jj_La Xxj£j-a 3j0>.lj Jl3>-Lj . (Y_i 

dUkt j-iAj ( W ). Jaia 3jjvlj (jrtJU ^jJI i_3jiaJ! £ya f.j-j>JI riili Jla 

.retinotopic map a aL -AJi ^L, ^ISUI ^tv.-.t l IA4J A .^r Vl ,. ^Uaj 
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(jjLiia ,jjo j-i-X Ly £ ■p&a jjl_L3 tilajlj->JI o JLA JSJ yah ill (J m <w)I yajtj 

olj-oSj JLJil^VI JLa^a ^Js> SjjLtjJJ j-juoI^JII <jyi 5j j CjLuldj Jl>-^5 ij~ a-j-llL 

(j-“Lsl (_jJjVl (_$j i ^i i I I cLt_UI ( _ ;r ic. jJLJI Jgj.lr>,V~t ‘j-i-T j-x-uljj . LjLp»l d W l .i a 
# 4 

(jic- LjLp-1 ^h ii'i dj i_j j_i j_a 4jSJ iSjjjJtl (jrt_«JLi ^^LmJ.1 j^ic. Jj^aiaj 


Jl j i i" , .,y» JL>wa ,jtt ilirt^T JjjkTJI 

(jjJjVl « U dL s JUl 

_)LijL* (j-9 » .«hl l d jK ^ CT'-‘- u JJJJ Jjjdb Jl_iA)-> i j; ■ w~XI 

jji) Jl.x< i . " i n i^l JLta yajh i~ Jjj a c. j-ax j tijjJLa- (jjj nit II (j_^iJI CjI j ? j... « ^ 

(jr^! Jt»Li J-i^- | ~ |.I - (jji>.LJI J_}L>. iCj3jJI liUj .^^JjVI (Jj. <«*>.! H dLdtill 

dj^Jjl J Cilj-istdj oLaL»Jlj ^ii i II 3j-dJ *.<J d j*l •*■! II L}UJI Jx>- - La i-»- 
aLmlll 1^2 L)MSJI yaJiu-a ,jl lOj-iLc. d.i a . -v ^La ^j~7ij iJujaJJJ JL>.j 

ft 

.(jrjjL^a oLyol <1 La _ j»».|j_>JI _jl (jLi<J*i 3II _jl C)LflL>JL» jljLJ ^jVI ^ ■ 1 1 
1 ,ij i?*id >*<l iTidj >(jruud dL>oLj LiJoLui LiljJL I ^ •"• L>UJI ^.I .>»q 

• Li a .Ilj Jjjjl ^j\_l I « L»1 a Ijl>. 1 g 1^1 * I J idjlj (JjJLLj d * U l ■ ■■ d J A I -S . fjlc. LajUa 

^ .(JSLiiJI LilljjV a Lid CjIjl>-j d-ujuajiJI L^L*JI 

^ f ^ , n t 

Ji.jJll {y> <'* m ■*• j ^aJI j >11 d n i^~> ■ L ^ a ^., J i ^ i 1 1 i T1 aI s. J 

.XiC . VI V L^.i.a j_jjSJIj id^^.n-~i II olj^ai 3 j j~X L^L>. ( J .>ii II 
dS^>JI ^oaIluij V (JSLiSJIJ (Ji rtrtt l dl»oVl <(jui_a dLsol ‘.'J ‘^ a 

j 

(J-^ ^S>>JI ^ j*i~| I H*1 iOVL>JI ( ji-ii t . d J , .^.11 d JI LJI CjLkL>ol 

<LlL>JI jpjs-G ■ aI~-Vjj .jjjLaljJI gdwljJI -- «^a a 1 ^ XI I d_JJtil ILl^JI dL»uVl 

- j -i*»-l I ^ C \ , 11 Liul 

(Jjj-Si -Jo-j tdL>oVI 4.jM,n~«)1 L)>L>JI (jJI d^J jJiSi JSLIj «^l L~. II I 
(^afljJI ^usjJlL 111 HVI djtj^aju ididjodij L^Lk ^ a . t, \ d .lal l^jj^uaiLa 


■*••*■ -II 


- 129 - 



I J l _ r Lct (jJJ t ■ijl/UlU Lil.!_gj ill aL.JgUl.lt ‘ 

4-iLtt" i iiV' jV 1 IJI£ 4oJo> d l^ij ■.. .!! U>UJI . Ijjj^ l £ **. il * *•" ‘ . 1 A V »" 

(jic. j-i^o <J£ Jjjjbfcjjjil ^axjsj l^xajj (jixj JL>-lj (jLiia^ju 

0 J. j » t/~ > (Jl ‘ S". ■ ..I CjVL^jOJ A U j I li t LdMi- 1 4 -i-i.«-a V JLlc . dJL>» 

<LulSLa (Jjj-oLjj ^-uLuaJI • 3". „VI CjVLatd olj Lj^LsJI ■US*!* .3j_uSj d U. ,. j~ a j 

j j“*j . 4jbjiaJl 4 jjJ jJt ^3 iU J<C i~i Jjuaflij d^uSJI CiVLsJU CjI j 1 . •.; 7~~" " ~J ■ 3 \ 

cLxJJI (jl ^lc. ^LJj IjLA 2_J^M 4 j^JIj 1 lU .^Vl tlSjdl jujjlj 

4djl^a u^ujUmj J-aJU (_ 7 jL)I CjI ^j_ 4 i_iLu J^Li- (j^a cO .’" 1 J ■* ^ ^}j J 

(V-) - 

v ' . dJJl*x« 

,3-!£Jl)I £jJb^iLi I jjl iS (_yJLjJ Vj dJLdxll LjMJkJI ^ a i n"i d_ij_ua-»JI LMSJI 4_uJLc. 
(jl^J j-»Vl _JJl_u ■ < i i iil.i-a (J^ ill) dL>ulj dL>oVI «*•• al \ La .da l ->• II 

Ajlll dUo^M 4 j1l rt~ il £_d d Uj ... i L>u. dJLC jj_a (Jj.jJ.1 . 3*.■,.~ SjLd-uJU L>}L>JI 

IdM-iJI it dl~L _a jjujuj jt L$ia <ii}Lc. (jr 2 Lgjl tin ml Cj^Lsta jjjujj 

.jJctaUS J a -uaj JI LiMiJI 5_ujLit>. JSl dJUjdtl 
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+ 



r i 


1 sec 


l Jj -s' • II «Ls<JJI SjlsJj d j; ■ ^ f 4_Jl>- 4jLar.~ml :«L»oVI A^jLdHjl 4 jl>. V _ £ JSLuJI 
lLIj^Z lit (jjSLj La Lgc&Li JuUJt .Aj£ja £>L>jIj} L.-ij>jr>fl «L>ol j j«*' IjJi C7 J 3 y J I 

Hubei and Wicscl, 1968. ^ Jo**. L 4 «j 


UMSJI (j^a JLiliVl (j*o IjlA (_yic. 4 _uLxUI (jjbLjJJ | nh« a La-ij 

4^ululJ 4jjji «LjlL>. 1 • * “*- 1 1 ti \ V L 4 JJ *(JLtJLI 1 c jl 1 <i I f . o . \ rt t , L1 / 1 4 1^ j i *i j 1 1 

4jj ti 4jJl> gjvLZuj i^jLlJI i<~ > 1 1 1 

-fj j ■ ti l JL>JLl fjlsi (jlSL«j j- ji SL j JSl ^LoILaIj 4jvj 1I S . > iia a 
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dj^ j3*>« t (_yaj| d-uLSllI 1 Jl cLsdll (^3 &•• II Lj^LiJI j J ^" 

d jt j i II ^ a i 3 3j~~ ^yJiJI 4 j j in t II L^LklLi I J « ' J 3 ~ ■"■ J - Luajl (_£j_i.l 

i 1 j~i >La-~ ml ja jj~i < C,» Jai (Jj^Jo ■ 1 g~.il -y~.."l jV ‘.end-stopped 

.iijLaLaJI ji In.>J 1 (b 7 JL%_LI. a j^ ^I LiMiJt o.\ a |J!lo J■ ^ ^ 

. djjLuaitl jl^jVl jd -Lind j_yjlSL4 .U J4.1 jji-1 c-uacILuuj 

5 

<-3jJ-tl L^Jl i3*i ml JL*ad ij i i^ d 3L.I a 4_uLeJJI d_j_taa_*JI Lj^LsJI ‘ ( ""< »" 

*Jd»JI IjlA (_y3 <1 j.‘.udi; I Cjlj 3-stl JlI^j V . LgluLasluil JjJUu ' j ■■a jSL»jj iLi£Llu<^ 1£ 
djLxJLuil Jmu j j, « *) jl jSLsj jSL! .ClLSj-i J1 j 3*.. ..VI JLfc-a j» I ^->-C 

‘ jdjJI j^C. CjIj-uLJI oiiJb jd jjIq-.j i n^lSJt JL.51 m.VI Jlse^a d_il>JI 

D 

• d_iSLj_auJI (j3 d j q y ll jd I-LA Ja>jj V .(jljj'a-ll djj <» ill 3_^iaJI I \l I 
> L .I ^|1 L ^ 5* < uj . < i iiLla (JSLlij l j:vca 1 Jj>- Ij j| .JliU jj • ■ ■■ ^_Lc ■ j j 

‘,J *>. 311 I I A J flip | j] .3j^J dj y^-i » II dj I 4.11 . d j I 4. ^1 , 3~. ...I JLssd ‘L> ■ ■■ j 

(j A34- 1* 1 (LuuLsda 1L ai 1 til in .JjUd (JS.<.gj d^j>-jd jLi_aai3 JLse^a (_y3 

JL^_a aL»ol jc. (_fj_£ij_U i _ii ir> 5 II dL>ol ‘ 41 ~ -4.1 Ij] 1( j J1 £L»JI ( _ r Lc d il -». ~. ■ ..VI 
< . i jid> til) d-jl>,u.iVl jd j 1 ^' 4 jL>JI ■ Ul .-. i jjC i ^j| ,4_) d U . 11 jl i ^ II 

d _i IV II c , < v . m ,>t£JI (Jl 1 3* mVI (JLata Ijj^j jiSl JJlsJI jlS Loi£ .4jlj (^JJ^JLI 

gJUb (_y^ j J ^ 4 ~ II (jSLdJ .(_^^3l d_JL>JI d il ■»." . ..1 CxjLS iL^-i Jaj^u Loj d_jjl_d_« 

' • Laj^ji (_g^,4 ^i j ll jl^c U I (_yis (jdjd~>. ^Luii (_jjSjJLI j^L>Jll djljdjLl]l 

d jV-1-4 . ^jugLic. j_d i_*jddidJI ^ylc. Ixdul IddLddJI CjMjJjlUI JLal«j 
JULAdd >lrtW'»-.d (jd> Ifrjd*. JidU (_J jjl ‘It4.II j '• C ijjJLged - d'.iU'.j (^3 

I? 

1^1^ olj^uLlII ojjb ^Lijl > o . Jj^JjtJLI j i^'n II (j^a ^jl^I d-iL>"< i ul (j^ • II JL>JLI 

. I^ i a j-idSJI (_yitl d_uL>J (jLLiua ^jjo d ^. y j 11 dd .'l »" JI ,j3jj jl Jjidde^j <JUj La-43 
. ddlitil 4 jJjVI ddLacIudiVI jd d_ulj ^^jld \ ' ' _ A * Juu 3jLc j ^.ku 

MdJ3 ‘LaLoJ dJLdJLd ( J*CJ i..u M£JI <J1 irtlmVI (JLaadJ CjIj_uG jj^J jl jSLttJ 

(j^J-d-II tO->-l j-aaLlx-i d-La ijJLSLs V im.j J.3.Tr_a (_gl cJlj^l Jal—idjl (_ylc. 
CJLLiid>JI d£J_>- I JuuQ (j_jJaJLi iljutt jLSJ . 3 Jo. (_yLc LaLaJj d. j’d dll IJ 
^ . jcullxll jjjjaJI ju LjUli (_y3 cjLuu (_yjjl Gestalt 
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IJuXlj L>l.U I jLa - xlI 

<jjl 4 ~ U 4 _j_j_uojJI LjG»JI J-XA-UJ .J * H jIajua li 411 ^jLJLI ^ 

g belli ^-£5 jl mi.■<■ jVI 4 »■ t,u\^ 4^l.uoL>J1 $JLA <U5U>» CjLojJjJ. 

^LL>o 4j; mill L^L>JI jjLstHi) fljjljdJ JjlaJl (Jf 3 (^yi-Vl 4-uuuajilI 

- 4 f 1~ 4- a U i ^jlSLU ^ojeTJI u 1 *r~_l ^ ^ - (4 j AjUj ulxuiV l g i_i ) Lo_l 3 JajljJll 

* * + M 

L^jlsju .monocular 4 jjL>»I i>£-> ji <^1 3-lJb J3 LMSJI 

* ^^ «. 

4 a.U1 1 a jus £jL». («JaJL4 • (j ia_tll ji i aj II jjjjJt j^a Ji-jua 

<4 i^^xauJI (^LLmJI ^4 Jkjlb L(j 7 ji rr~ti i'l jjjLLj ibinocular ^ulJI 4 _ljLu 

lift tiuev ^ II cjIjL* ill ^JjVI a!>.j±\ (jAjJt L>L>JI ^JS Lc L j 

l^lLHutl CjVbe^a ^^jLua-^- J) <if. ^SL>Jl t LuJ ul^q <lj^L>Jl 0 JL 4 J ^SL<u «cLflUJVl 

. }Lb (JjGllaicA (NukSj 4 jI j JL^Hl 4 j|j 4jsjLlJI 4lculJI ^ j jn~n 

bubwl 1 ^ju 3.i-» L^L>- l juz (4_1jLo 4-dj^iaj ^ 'V 4^ 4-<uiaJI CP->- 

j_y3 a~ij^->n iLiAa 4 >,.u j ij 4jjya .j^jb.^/1 (jjjJI j>a Ijyua 4-a-lLo .5jl»-lj jj\£l (jj> Ji-jla 
JjlyJL c^xaa b^Li- {jA £4 jLu>Jb 4l-il-i^ 3 loa- 4 juIj j^juo Jalu <jrv£. 

( T ‘) 4^.U ^ If ajjS 4jyuaJI 4.i,a.t^JI ■ UjUj .f»~.4c.ji-.Ln4 joC LjM->- £_a 

J.UU 4 .J £yC. ujLuOjC .^1 eLa_Lc. >jj- 1 -.~T.~J .dll 4 i bill In » a j . C. ?r.~iII JuLaJ 0 y>- 

i“i l f il-.l l jj_a JlL 44 i ^jL>J Nj f f ^3 4 j 11 f .«11 Lj^LkJI gJjj.i. I •CjLoj lt a ll 

, Y_Y p ■ -al l ^3 i . 1 j ■ .. I . LUjlJu LaS ■ I a I 4j if>La» (_y3 i4 4 ja« II 4 ^ ■>■ t-.... 11 

4jl f j ■■ i ■ ■.\ j~4j Lit I j . 3 jJLi uj LajyU a 11 if. 11 JJ A .^.".lli t. t . 11 . b ilju 

• cJLbS LfCJyxo ^ ‘ • - *'J Jja£. jt^yla (Jilaj IaC. ^JouJI i ^juaj 

‘j)l " 'j f r j)Ljj_j-us> J5V1 ( _ 7 J-C’ jJoLauj <SJ ~. *- 1 1 aL^-Ul 

■ O^il SLalla 4>.j^ SjCs-ljj aL>u^U 


:J 4-sl.l dUoUf 2jf»cl 

ibl.".i *tl>.m 1 iaL$ I f ^11 c 1 **-llt i_aLV\j ml ^3 I^.^Li_a (_]*■** ^ 33 

aL>oVI JjLui .jls-I j eLsj Ju»-lj i . i b.4 (j- 4 j' jn ’jj ifif , 1 j 1 > • 

IjLaLxla ^\j II . ._L.uri.4JI lJ Ciy>- .LiUj (^yJI ^JaLebj . jn-u^U (jJluJLI 
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(LuijJLIi) 4jI 4 oL>ijV! 4. j j iua_itJ I LjM-se-U (jL£ * 4 A t" X a CjlJLiJa ^Ui ..il l ^ 1 c. 
(jjs 43lj ill CjVLjs_ 4 i~. U <- <_£JUIs 4_sLl^>I_j - ^ j l 2.j. ' I (JSLti-j 

4_J-4jC. ^3 4 j i t s\ . 11 Lj^UhJI y a ~u~) : Ilj 3 jjJL>- 4jjj->J,I 4 l-v £ ?' I aji_4j . c. 1 n 1 1 

£ 

.oLfeL^iJ^M {j-A 1 3j is~) VL?t>aj ^5j-x^a-J 1 pL^lAJI 4_Lx*_p Sjl^I j 4_3_Li-oq ^ij 

v> J> 

LlVL>JI aLr>ul pi nit il jJ ljuu tpLjfcJLJI J}L>* L ^j h ^J\ l-cj^uJuqJI I jl 

ejl.i^nr.VI pUJLc L^-uauaUj . (i-i dull) Lp j a c. ^ljupu-a^ 4_<iJLaILLp 4_3jj-LiJ 4 _u_u^jl!I 
jj-uo ^1 a.ie J c.<-ulj 5^_ii(l_(_p 3,\ ac.^\ o,xa> 4j^j d>S-<uj .orientation <l»^ 3JI 3,\^rj 

jj-xa 4^cj->. CjL^L>ijVI J^LS” JL^c-a CjJL5tJ .3 Jl_u>» 

^ ^ Jujqj ^^jL>J 



4d—«■ , * 4 J lj 4 —i.fcu Lm^j «>L>oVI J, <di Aj ipUtJJI jlj_>JI cjL^Mc i—i JSUdJI 

^j -ua-1 I I (^9 < —t-L-Ja_aJ drO^ <jljdL>.Lj 4,1 ?r, < , 1/3 4_j^ 


^Jl 3j_j_ua-3Jl . j_iL>J.l pl.31>l i _ jr a Sj^Lxdill 4 -j.i,u-v».]I LjM->J1 llIjJLluj . j 

JLlZLxJ O^Lxlaj 4 i.u^Lr. Ij^L>. (jyAl c_jjuCujo 4-xilLp-4 ^_xC. <4 _j 13«JJ ^^ t, 1 <?L>uVI 

4_jj__ua_*Ji 4—L. 1 — > J 1 (j I ^J] ^_u<TuJ 4 —LxajJl I Jo^_La_rsJ I JjLo-a 4_Lx_3J_U lLd^_L2_>iJI - 4__}jJjt J 
(Jj—A->3 4-t-ul_ t il ~V - 4— xl> - C . ( j - LP - J l jl ^J_XU_jJl d>^ L- i _uL_i_ul 


Michael, 1981. d>^ 
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0 <> * 

Cjljju JLa-jj Jl 3 .cLtlil iLual* l '- 1 -!. 1 

Js, (j-ijLjfcUl ^julj I jut o' 3 ^-H 3 *oL»JVI ^ <ci*.LLa 33 -^ 

^Jlc. fj j 1 1 1 eLuaJLii 5 bxjxl 4 j j i * uj J a ~ > . J J . Jl t 3“ m V! JL^xa Liisl^^JJjJfl 
.liljJI ^JLC. (jA Jl^-iiVl JL b I rtinCi (ji 4-1x3 J (j. m l. H ijlxL j L f >‘.j. | ‘ -ll 

tu^ .11 ■-)! ajUt.1 3 ->-j ^jVl dajl>*J1 L^-a-^ (^1 CiLaijjiaJI JjLalj 

( n l(Lillj£ Lull! LlAj OdJik 6 ^ 0y* J i°3 J> J^°) 

a ~' />, ^I ■>■ ~~ i 3 X . I — .xlj (jjtxJ LiJIjjMJ 4 -ui. h i l b l-i-A 4 i a in i j La 

.Cjjjil Aa-^sj-aJ ebliiJI j-l£. aij-iJ (>-LaVl f JlUJI *^>_U da^Lh? bu> < 5 1 33x3lDI 

^ aj-La 4 tal-i ^ 33 -a J-L*^aj j-Jaj-ti <Jqj>->U i^ jr - < *. U 

glial; V dJ 3 £a . L^ii^ 4j-ua-> j£ja 3^3 3-f^bl^j <OilLa J-^>'>« 
^..M-v'll ^jlc. ^>SLaJ iixL»J elualU 4-dsljJ>-3J3iaJI 4lajji«JI ^ylj Lj^I>J 1 

oLt j .L"U olxJb ^ . X"1 V JL3 . el iXlll j-xC. J a - " . £ - ~ i 4-»Sb- w a 2j_»l-U 

. I Jui j^l 3 JI LilljjVl jl Lil^iuJl <^3 4x31 uT -aJI 

uXu gjj C 03 *-j La <<Laji_ua hZi , A i «V? 1 <jJJx3x*JI (jj-4-N oLlLl»_l^u jb-ljl Lt^ 

,<ujJL. ^ eUJ 131 «ui Wisconsin (jx bj i C . .. j j 4 ^>U- ^ Wong-Riley 
■-. ...•■ Jg u_,. ju^a jLajw ,>» 1 j .cytochrome oxidase j-x*S>a 

3 a .U 1 I ^ LaL*j ■ • -»• • "jj .aQjtillj 4x31x11 (jA. 'u'a-U .jill (jj .3 > l a JI J-3-JL < ba .a 

^ {Ju a.^' JS ^,1 ‘3 ^ .1 1 ixao^JI SjlaC. 1 ^a iLt^a j^l eAJt .iuoLJl 

yf j -t l eLfcJJl 4,li^irt \a Sj 3 .uT.la LbjLlcI (j^aJ lTJ-^ J>aX. 

,U,~^ jj ^3 . U 3 -lS I lLa oUaLujl J. >>l a fj-uaj 

ajm, ^, 11 x 11 JoLjjV! oLxljj j zp .J-IJI Oyi JisLju j^Jl (j>? ^ <lkla 
( TV ) >w JjVl ^jjxiJI ebeUI j^4^“ «Lila 1 Luajl {j£*a jj .C)Ua».}U,I 

■ 3Jaj->JLI L3L*J1 (j£. . 1 . *>. ^ j-a J- 1 j ^ LjM-Ul i_Hlie-i 

LM*J! j-gJaa -Oi-^W jiLal-aVl !-. .> ■ > • o^J (aJ- t -L U ji ' 3j« . ;a Jl aLsoVI eLllil 
^....v j . n ^ Jl3 u- L, Jji double-opponent jUin *-> 3 *}* «I 1 
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^ 3^4 lj Xc. ->Lxi_a JU 5- , ,„ l JU^a L^J ‘^Vl IX$j LMJJi 

J-*^ jLolaaj j l |^~| a JLi 31 I III JLfc^j d j M . ^ A I I 

U1 LS*|»I |I JLfca ,>* tr3 j-uai-VL £j£jj j^d>.Vb j Luall l 

( A ). l$j La^S j-bai-Vb jl Vy, „ 3j jJu».S/b J-jSjj . u <j..A KII 

3jjl_jHa CjIjLoj 5j_lCL« alaSlj j» 

^Jj'vi (jj — i si 1 1 1 t l_>i H i 

CjI^_ajk1I £jxjJ 4_L>.| 3j J_»JLa dajljJ>- (^Jx (Jj-ua-jJI aL*JL!l ". -»• 1 

SJajl^iJI a-XA Jju 35}L*JI La <<L^uajJI <JLaj^ilj . l^’Xjdbaolj I j ~^~lj 

d /. U“ ,4 a Lx i iAXfcufl eilLla (Ja \$>».^b I j '. a J£ 3j3^1x bjl j ■*■** 3 * U.; <1 ^ a. J ^ 

,A 0^ o A **J ^djl^tb^l 4*XA ty j^ Jj.4.j — JIl^u^JI joic diii d.i^. 0Jl>.j _ 

.<Li.<.uL ~ l U jL*j>U 3U:o J.I ^ j ni l J£-i Jl.11 oLa^Lua a I ... Aj... A I I a ’ia 3 . «U J£ 
JS_ij jLbi ji ,^-dj lj-ix ji cjLo-io ^caj jl 3-^.b ; 11 ^.ji t -./> 1 
uy- u ' ji J^-uaj J<J _ Jbmi (oi\» a jSU . 3Jjual^a 3 3 j j U i J j A . a 

t flwl j fj buj Jjdi-Vl U ^M m-V 11 0JJL& Ijbul Ja i3i~u (Jill _ (j^bJI J Al l) 
J- ^ c - , ‘ N aLaJjl 4j*j^_xaaJI 3jL^iaJI dj^j 3 l~i a .a jjx. Lgji jl i .. 

^ l<-uL$j ojjj*o i_)luac.Vt |<l 1£. ,331; V .3JoiiJt aJUk 

- < _ 

Lr^ i Sjri a/jj_u=JI_j 3 I I ol^Liua ^ iliJLatj La Jjk 

S^LUI Uj. jj.Aa La ^(O.r (^uuaill) (^jVl i^j-ua-J! tbaJJI J^Hl CjLdLiJb 
.4b AiJaJI 4ca 3^_4=J1 ^ s^oiJI b>UJI jL^a ^ jlsIj JisVl ^ .-- v 
.(t^uijJI < ^ J1 5. 3 lo . m ) 4<^JI 3^>Jbta 3.3b i a jjLpJ. 1 jig^3 l^Laj 

3^.LuJ.I 4^Jl*^a Jji .La^^C . Luajl jaAl «.._> 3j_b_uaJI Lj^LiJI j l ■■■ * ( jSJ 

oLij 32jLaJI oLa.I^iaVI <*£, < 3^ L) LUi ^jjjs ^ ^jLliJI g->3UI l g Jbj Laj 

^LaX-i fjh 3j. _b J lj 3j. _ > L>L>JI Ji-J_a {jyj ^.a'i ... U ^ydcj^ilJI J l A'. VI 

• ^)L>-jLajj .abeJJI 

‘^i-4 1 bW 2 - sbtill {y> ^jl JUJLx (jljLaaa jllu <cli!j £y> VjLi 
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t h «.L>J tfLvjL (jLil.1.1 IJJ _ JjuaJJ AjjjJIj 

• 0 M V ^ i ii n 11 ^ Q I ^ 1 *' L^JtI 1-a ^ 1^1 i l . *v. 


jajJjl 0 . i 

*1 t 111 4_l_Llj 4. In, j-lj-lt oULljJI V I ■ ■>. ( J_ua J aJ I 
my *n I ..i i^ a .4JISjJL >VI 4-jjLa-lll JLLUI j aUn a j 

4lajLjjJLI SjU.1 aJJt nljruj La - ^XjiJ 4oi ts\ t j| cjIIsLujVI ^c. _ polestar 

4jjiIjJLj d^CiLuO 


< _ y Lc . <jjLc.I II 4 j.i.ut % Jl Lj|>L>JI a j. . ^ ^1 j ~il . * a. 

I j. a .t < a j ^pJI (jL l illj .4j^asJlJI JSLij ^..usJ U -» MA .^l l 

>A> jlAX.i Jjjj-j LMSJI £jj \ * * (jJI^>. J -jja j <jjL»JLI 

CaLajiill L^-Lo 4_ul jja 4C.jadca Jjuojj iSjJiLu 4_ua^gJ1 Lj^LiJI .( j .~X' 
.‘Lvjli-j cbteJJI JS-lj JuLlJI j^JI 4-tA-.JajJll _^jljjJI ^ 


iLxuU 4 j . lt a t 4 jjSjJI LjMjJlj 4 -l ‘v . i . ‘ i l l JLjIi~n.il JLaud 4 _lLi I * ?_■» 

4j_Jj j-A>J.I 4jJ>jJ 4^11 ii~i*iVI Ciblij-i.tMVI ,_3 >L*jui Lc^Jj 4_obtiII LjMJkJI 

Ci^i 1 » M^-II ^ jf . LflJl j ii*). i.l J bc_A J U A 1 . d./.il vj d a a r j 4j3>L>oI^ 

l^jJI Jl J t i i. 1 l i ij j . 3^jiLj_a 4 _jJJkJI ^ _■"* ... J r l ./>a d ^ U. i 1 1 N V >, ^ 

4jj «<->» .1 1 4-lL a-~l i .. VI J j 1*1*1 (jl I jlS_A_J ■ l JA-y J d .4 I 

.«ia_jli>JI <>o JLss-a (_y3 i_xxuxdjl jaIs Ijl JjjjLa . .j■>.^1 

4»Ja-t<i <_ylc Lj-SjaC. sL*UI u-< ltrt i 4_> 1^3 ^^jjl 4jxuajtJI Lj^LiJI 

• JxixdJ.1 «L»oVlj JLlaauVI JL?s_a j-us^ai Jlu-u LajJs JjLa4 (JSLai 

T"* 111 ^ 

JLaud u K~> * ' l ^" t - ‘L±J->L>- jj (jjJI 4. jjm t I I Ll^LiJI {yl 4.i,jC jlliej SljVlj 

SJaC. 1 lajt (_yla : - 1j j .^d-i LgJI ^ i * it (_ylc jjaJoJI 1 jl.i^t"t.b . LjaeJjOj 1 jjl l . n ■ .. I 

• J-b (_y3 (_ylAU La^ 4 j^ iajJI 4-iAL^JIj dboVI 

iSiyLC. JA^j o a < ^ a- * J (JuaiJI <^3 4laJL^ ^jjl ^h.laJI L*ja9 

t Sj 1 sb . j J1 ebtlll A *>•! J-^a oMjaJ < jJ> .uT | - ' ‘I (jJJ-* Ciljiirull ja3j! 
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d j II cjUdLi3jMJ j a c. 4 i ^ I i\Sj3 j tir> ^J—O* 

Jila i4_4-£-St_d ^yij Jju fd 4^>-^Jll Jo jln Vll < t «-*jjl.i.M. ‘> ill o *±-&3 - 

f 1 *»- 1 j | 1 t\ l %■ 1 ^ *i 51 £)l ^1 . »i 1 iHlV I y\ «^4xo-3kJ1 i 0 3 ' ~^3 ~^' 

. JUu Lo-l 5 VI jtJ^uaJl I jluft'i ^pu V^ . Li < ; i'r> ^yJ^Vl ^J 

5 U>j -fc.L1 4 -CjLl^li-II ^jIx>JlJI jj^aJLJ JjL>.i j_yJ3 

L^-LkJI (ji |__yLc ^jLuJI J is\ a f 1 ^yii cji d*^ 4.. j ..i . .. i^i , t . ) l cjLoL-ijVi 

r. j11 d J t I I ClUoLlJjVl C^i-a-i.1 ijj in i II »UelM ^y3 4. -u-i^adtJI 

. 4jJ^_U 4-JUC4lIJL 
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^ i .j■ ■ ■ ...Ii a j ^ 11 r : JYVVY _ \3AA) Swedenborg JjjjLqj] (') 

<L^Ja >j I JjLa-K-A j 14_J_Lj^£LuJI 4J-U0 LL&J « JUJL fr Jl tLjtDI £y£. (vT ix. (Y) 

Peters ;Zcki, 1993 :Braitenberg and Schiiz, 1991 : White, 1989 ,4-jjj da-U l 
.Allman, 1999^51^1 jjjU-.M JjLuJIj iMouncastle, 1998 ‘.and Rockland, 1994 

3 ' j 3■ I ^_i j i ejLualj : prosimian ^HuJl oLuaj^jl (Y) 
.l-»tlt J<A_, .Jf-.ll J : ,... u l g . .JJ.UU1 tLlli ^LuiliL ajjLsJJI JkLiil JS V(£) 

jljj j ■''■•• II '/Y VJ JSLij 'ij I 4-ajLxJJI A nU;U (jj J Y (jJjS'l 

(Allman, 1999). >>141 ^ ZY • jjyjJI ,ya X \ • ,j J a (jr 4 jaJt ^*>411 »L>J 
aIj^L. 4...-J ., (von Kconomo and Koskinas, 1925) AJjiil 4i.<^>ll L5UJ1 j^u (o) 
cLscJLII tyA Cx>jLkll 4 * M ti ,4 4- fl .l- ln -H (^4 ■ » I I fi 

OrUJLiJI ^ Ujjuc. j5-...i j .JjVjJI ^ ( Nimchinsky el a!., 1999) 

Lij^aj cJdl 4 jLaj ^^LaVI 4 a jU 11 cL>J <^43 IajjJu 4 j i i nf 4 j 1% . eJdl i * ~ 

f.K ->-~illj 1 j*i jljLLaj oljJI f j j ,^3 (jIoLilt AJUS dojA* A nK ia *FI 

4a.ji j^Lc. Vandyffel et al.. 2002 j£}jj .J5Ui!l o-ji ^dc. Brewer et al., 2002 jSjj (3) 

jj ..u i V.... I i l 4 Ait-—itl (%u vi)5LcOM 

3i A ,m i oUs}Ui.Vt Preuss.Qi and Kaas, 1999 Jjjj ^^JIj 

Prcuss, • j .o-i-Slj LJU-ll ojjjJI ^yJjVl <Sj ,r] i I I al > LI ' ■ 1 < 1 1 

■ ’ a * La iIJLLs £)J J < ujll £LoJ jLajla j j f , j La Y • • * 

(p 11) jLiJI 4 , .‘.j oLyjill j j < : shrew (v) 

jJajl . aC ^ . ..j aVaI l X j jjjloJI «loeJJl ^uju (jlQj La-jJ 4,j.a 5 U ^>1lj_U j^ic. r>UoyU (A) 

(jc. 4 ; ^ > j a.* i t ojLiVl ^LsFcllcman and Van Essen, 1991. tPassingham, 1993 
Rockel, Hiorns, and Powell. 1980. ^ T j<la> cm L>Uti! ^liJl jj^JI 
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A —^— a (J— ^ ^ — 3 A ,_kl c_dJl 0 • d_dj_>JI 5 A I "X jjl ". t. I < 

V i^jLuJ La jjj ,jLd*j)!l *L>«J .(ddY ,jJI^». t/.La-^JIj ^ ^a \ .aY 

■ ^ ^ i ' X Y) t *1 i .^. a Y * ' . d ii i/^f* d ils. 

•((*^•^^0 _pll U- 4 UifG LT^ -^.J : um jIa a^SLJI (5) 
Elslon and Rosa, 1997,1998. ;Elslon,2G00 : Elston. Twccdalc,and Rosa, 1999 (\ •) 

I jl ,d_£u!>Ad (jJjVl L^j-LdijJI tbciSI LMi. CJ _a 5 J | < ^Jl di jL^ -ll l j_a dLjIliJI ( \ \ ) 

LcVay ^ y d l i I L a .\. i i^i 1 1 G^Lidl a jus 3jl *)“ ..I 3 (^ ^... .". r Vt ^ a I ~ ^ 

and Douglas ct la., 1995. Ahncd el al„ 1994. White, 1989. Gibert.1976 Budd, 
«LaJJl j^J dudLUt du^idijJI < LdJa-U I {jA SjjujJl ^ ^ijJI lj_a> JJ j-l 1998 

4ujl^J (jlslid (jja aXuAJJI lLLLuJ.1 {ja ' >l a ~' Q d Ijt ■ %. 5 1 ^ ■ a,jJ I 

■^^JJ .>^ J I " 11 a pl d^i/* l .^11 d 3 U ', 11 j tdi.1.11 dj^ajJI d .,U. * 1 1) ^^.| 
Lfi^J .jJ] .oLijj^^-C.^DIj ■ . jL-xdJl ol—jiddlj .£jJaJ! oLLaaJI djjd J ^ ■'■*. ( t Y) 

Ld-alj-dj i—i jua. , ~I Ij c Ij_ 1 jI l lx j i*ri Luajij (Koch, 1999) l ^. I .* j .*~ V 

LMiJl oLuji McBain and Fishman, 2001 ^l^u .(l.ytton and Sejno\vski,l991 

■ < 1 it i il l d i u ^tl l 

Parra, Gulyas and Miles, 1998 .Freund and Buzaki, 1996 jjl> .ji-ai uj-^ ^ (\Y) 
AaJo f^Ja 4iiidil l LMidJI jjutl ^yjldj ^Ic. £>U=MJ .abtjLSJI LjM-iJI £t_$ii ijA .-.l j .‘,f. 
Savvatari .Dantzkerand Callaway,2000^£>41 j j j | e Ltill ^ 3 ; ^ u 

IjJ 4_uiL>J a n U ^ Lj^LJJI £lj_ji jjus >j>j and Callaway, 20(H). 

«L&lj_da i~i j tA jl -L JI .1 in jl .~ ~Ml It, a 

j»1 3jdUj_d Cu_ilS (j) Laj Ul>-U *LAjjjc_a jlJL^>al <jLSLoj 

o' utC<4j GM^Jt 0-* & js; (ji ^^Lc. 0 aJ^ (j^JI .tiling hypothesis d.u;tn 'a^o >4 (U) 

Ljjijjual . JaVl (jJx: OJA ^j^ojJI dLdajJI ^A 3Jdddj JS ^ JL«j u' LT^ 

d Jl.x dlj JdLdtfJu_d (jLfi Ijl .(3jj..u.j A j-t r d UjU ^ a) t ^AY IJT ja -' 1 j j ^ . *.J a 

Jit"u4c <j1aJj £ .i.a ) • • 4_idddixJI LHicJJ dJJX-LdJI du^jiuiJI .~.l « ^. 4*. I I 

Cy 3 T fuo) A jin t . T j J^-Ij ^jj {jA \aajAA Cidui£ d_. 1-v YY . -I U~ . , Jl -. 11 

.Stevens, 1998 ^JtLil .4,.F.;-.U iiaU. ^ j_>U,5U -S-odj 3^ ^L-UL ,-UUI 

ji J&S. aa^j Gcnnari ^jCx>. ^ 5 . M j ....«j 2 t c j^oLJI ^j^dJI ajL>j . (to) 

.^ajJoJI Iojs .j-LajJI jJ>-^a i _ r a djjLstu^dJI 3 jUI JiL> ' y j ~; 11 ^x ,u. U u~ 

uo~ 1 j A~ i: t L>JI 4 jj5 jJI 31j_Jl a myelinated ^ 1 jIL j 3t u •., j^L^a (j a ^juSULI 
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I 'i a jjV a . '.I *i I I a . ss . I I i.~ U ; I I ^4 JjJioJI ^jJLc. at-*j .a_njl ylt a rt.uK.i l 

Ja3aI tLxUI ^ i \S_) ‘.‘H s i '»•I I L. ^ij l jLio i5jy>JJ * h>jL . V < 1 1 

striate cortex. 

jIjCuYI Ja .■■; » .contralateral >>Vi l - uU JI ^ btuial tL»k <cua^ ('*V) 

ipsilatcral. a■ ■**» ys jIjluVLj ^Jl (>» a—ijs_uL*JI 
.^yJ^aVl 1 ^ . 1 1 sLaJJ! 1 * ^ 1 yd yl j b j m . * II CjLjvjjJI (IV) 

Horton and Hoyt (1991a jJkil sLaJJl aJa-yj- yxiLua_k 

Van Essen el al (2001) iTootcll et al. (1998b ;DeYoe ct al (1996) 

:Torsten Wicsel (1924) y-^jy fdk: (- ' 5 VI) Hubei -uks ('A) 

.(jsjytll) 15A1 (Jay l.~. (jLu^/l ^ ssv* fdk 

l_lli » L^-a. - l ^JLJ ^ yj i ^ ; 11 si ■*■ 1II ^yfl 3_y>yil bylitU ^^JLsaVl l. j .s a> jjl (15) 

Livingstone, Hubei and Wicsel,1962 Lki ylajl .Hubei and Wiesel, 1959 
_ j i .<-.1 1 a , a ) _ \ \ . , i VI y a \j .ss ill a i iti d .il \j . ..II ^jLjdJI .:,.Li.i.i,,.,l * J 

jL>yj 1 .% .jt j .. -.4 jj U i a !■» ...11 uiUrJ j^jLs-d jJSLa. lyl aboVI a^ .1 ~~ >1 Cjbt^y-a ay>* s 

J ^*. j J<,~.i juu>J 1 ■ y ~~t l .(Wilson ct al., 1990) a.llr..ka aylSLa ,_j— jj t ~u,i 
q '. < ' ^yjj a . ...'■ ) Gabor jybj. jt2ya t-aSUoy a L_l.^ . 1 1 byliJI J1 .. n~ ,.,J 
sLysaJI y3 Jj>j Jsaaas .o>=ta J*ai ya yLkyj y-»-yd :(' 5V5-1 5 • • ) jyjbv 
. ivw) Gauss yy>- 5 . .-•, ) Gaussian a j, „y>- a_>ya j-UJ .(foylil -'5Vt 
Palmer, Jones and Stepnoski,,) - ^14i (t aoo 

j . j. t k . t.% . j ,... a j j jC tt^ a i...«ill dbyijjl Wandcll, 1995 ujI^ .U i^j 1991). 

. aj}^!! yljcJl jlyxJJ jyL^ujsJI ■ H a ^kdajjl ^ ..i jL l jutJL I c^XJylla 

aysj.5 a_j_a\ j i „ tl CjMj JUtaJly ^5 . s ,4515Lll yj-£ J1 » a" > a VI ^JLac-a CdlysjLj oL*aJ^?l (L1) 

;155V Gallant, Conner and Van Essen. ‘.Allman, 1985 a^Il CjL*j’YI .iyaLTLa^ 
lammc and Spekreijse. 2000. Shapley and Ringach, 2000 

.(l<u>.yJll) (jJ yuZd fLdjJJ Ijull ( Jjj :GcSlall cJ LsAy Jt 

y ak ui « 11 jlyaJl ••• “ ^i-c. J-«-*J ejjtjJI J>JaJ yaVI J-a>JI ,ji (' rr ) 

,C. elegans ■ a t u tl sjsjJI .yaltSLi j j ^.* b51-adt a i ■ ~ a ^lyj^Jt 

ailUa ajjUa ,>1 j-yUaiU .(Cherniak. 1995) a_ >> .^i a_di T• T ^ ^ yJI 
sL^SJI j... Cj. Koulakov and Chklovski.2001. y!i)l .^yVl jy-aJl sb«JJ 
Jy. i oUjSLaj .. -11 ,. L X 11J yll ijya^Lo J,n-> aJjLaa Jyj 

. Jt»- yflil (jjj iijyL-/>U J^alSdl JjJaJI (JxlajJ Uni’l l ajJlj 


- 141 - 



Uijj . Hubei and Wicsel, 1968 j^ a ^ .^.u at-^n sj^j t :,.*-■< ! (Yi) 

Horton and) A* • iju^l ,1a .jA.II Js> .LeVay cl a)., 1985 

.( Hcdley-Whyte, 1984 

cLa^jt 3 jjc_9j 4aJIaJIj A J ll *111 (jj*M ; U II ^3 A j yj tt Jif L)^lJ>J I £y, £JSj I~1~ . ,. l i ^ Y 0 ) 

cj Ii l IiI I JS «L>o 1 ?I fl jLtf I ‘ " i" id Ji.jJ .1 a 3 ^.L, ^3 a j.. >* * 11 Lj^L^^ t j\j ^L>jV 1 

(LeVay and Nelson, 1991) 

.Das and Gilbert, 1997 : - Biasdel, 1992 (Yl) 
Wong-Riley. 1994. (yv) 

Conway, Hubei ans Livingstome and Hubei, 1984' Michael 1978, Livingstone, 2002 ■ (ya) 

(j A i.i i i >, *Kn i j . jj-Di jyvi ij jm i l l Ljjj * i Ai isia o )i< aii i uyi>ji ^ jjjji 

.(Lcnmc, 2000) 3 ^xua 44 jLualdt 4>j^)a LyL>Jl jImc! 

•<L*UI s^jjJ. 1 Jail^4JI jjlc Jlj .,,1 1 LU Hiibcner et al., 1997 (YA) 

• Dow, 2000 Luaji ^Lul .frLcill j^Ju {ja ^4^11 Swindalc, 2000 ^Jajj 
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jt (J i^*>rttl 
<L4_cuajiJt CjUaLajj^Tt La 


j b. ;H ,-,4 \t II > (jr ic.^l Ajjc.Jo La ^AJt (ftlri«d Jjj 

4j3^->- 4-!L»- 4j£*J *4_) jl_3C-4 4-1 L>- ^-o-l ] 4 m 11 x! lj LiUj (jt 

^ 1 -jll ^„ ' .^1 j‘i-s- »l \^-~.... l 1 b/laj 4 -ojLj 3 (jSLaj jJilj 4J .4 j jujCLa 4_uLy±a 

('^Captured by Aliens "cbjJJi ^ ^LuSi <Jj>»- 


U-° £jj* Ui^? liL« . 4jJoL-u_J ^jUa tyC.>U 4_ujjuaj>JI CjLLsbjjVI * 

(JiLali iJal in ill £ys i- ‘ .l..a.^.i ~t i4_toj^ajJl Lj^L>JI (j_d £ ttoL>. d-C.J-Q.X-A 

C.4ja JL3 >4jljLui 4-j.i s>j£ 4_aj S(j4J_4 (j-A 1 »*w ] I (jj<Lu<Vl 

(j-9 4~ q j a 4 ,r J 4 4£.^AJE-« ^jU 4 j l in nil CjLLsLujV I jjl {jJAJ lY —Y I t 

L^vb cortico-thalamic ^belll jl^JI ^ 4 i _i h.a 4__i ,1 1 n C. L>U 

. A-^AJuAJ dJ^LX^^ OjjlS J_5^ai (3J I (Jpy A) 1 A"~t i-lLl!} £-4_3 -(j-^OAo 

j^LajJI ^jsLaj • Lt4_$J d-jiC .IjJl (J.u.u.i/bv^l 4 Jl%j - >—315 “AS j^LajJI 

Acj-aJc-a ,ji £j>.jJ,l (j-« 0 $ i !■> J A* o*y-l Cr^jdJ 4- u m < I I oUoLuj'iM £-4 4l£ 

4_|_LjuixJI LjM->JI {jjA djC. ja-X-A jJuuo Lj .til!!) (J t 4*1 £L«jJI 3jL« ,jja 4-tC .jjs 

. £j\juz cJjJUo £y£. 4J j , u . n .a 

JLC.1 A *lJ (Jjfc S^jjJt-dJ ^^CjJl ^LdjJI J~jJul1 4jjJLLa.ll 4j_i_uLtai^f 1 Jojj-tiJl La 

1 j 1 1 j a J_& d ^ 1 is\ * 1 1 ULpj^l ^^5 jJjL r t T <Jl jl (J l* n i Vl 4_uitj^ 
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C <—3j- 5- ^-L a < I Ij 4jJ^J 4jjjua*JI CiUaLjjjVI ij\j 2^ j~..’:. a ,- 1 . .^. I 

4 jiu a. < JI CiLLLjjVI <j*j Ji-ljOJI ^Jut La ^liauVl £>.j jjQjlj .5_JLc, 

oUaLjjVI La $4 j fdajl jl ^ju j5 <JJ>J 

^ ^-(J mtrl l l-L£> 4 SL)LuJI 4JLLuVI aJL& L~ S(_yi^U 


t^j-LI i*)MJ1 jrjiLaaJI \ . 0 

JjLu fjJs j jj ,. aT Jl fQ^J.1 (j-aj .(_yC_jJI liijJLaJ CjI j 1 a . a Jl (j_a JjLa JJLC, |ij_Lj 

. <Ua»L»Jl (_pil^-»Jlj (jj}£»ajJ1 (JjaijG jjru ( _ ;r £.ji] Aooju^jlII oUoLuj^I 

(^jJl ^a 4 _i j IL a <jj_La aL^ji pg^-a-'JI Jalj_c. 

iaJtuil a l ai.J I 4 j}j Jla ,£ri_*_a liJjJJW ii^iiaa 4_uaLLJI J-al^jdlj ,Laj-a-C 

a j i ( ^ * 11 t—j1«.L^Vl tj. E- rcJ u Ljj • JJlJI Lua^Jll ^a^LuJI 

.Joax^JI JaiaivU Ijjk ,j^l ljr &_, .^^Jl 4a.jj .iUj VjL) Uoaua ,4 jjL£JI o'jjt 

O' 0 Uy? y J J . a JaJl j_yJI 4_>-L>JI a)^ t .*»Jt ^_yaju) JjLsc—i 

^ ^ 1 4ja-lj iya , 4jlj jl «Lu-aL».y 1 ^p-lj 

•^•aiiL-a _ > i i <*m ^gxaliJI IjLA 

UJ^- 1 o' ( _J* J 1 J -(_ft£-a"l I 4 j n Lioj^ui ajjji (_£L_i t ^ f £.jJI ^ I r SjJLoJl * -I U>~«* 

‘(j4jo*a*JI CjUaLjjVl (j^a t*JjJ-a a .". I I fll*<* a ^ *j U. 

4 ud L U I 4_uj-aaJI {jjj . 6 1 n c L Vlj jjfthll abu^jj, ,4jj j2.j aLuLuo^a u *j 

OJJ iiUj 4iiJ <4-a.l -!rei\ qjLSLII i_3j >^~ > Laaj .< . ..uL U l (jLSJ,l ^ (jjSLajll 

liLli >—l-lJej (ji ij^JU 4-J-aasj-a oVL> jjiu dJUll JAll ^ ^al '.'i j j 

Ja^ II ,jjj ^yCjJJ 4 j j in r CjLLLijjl (jj ^ ~j (jl (ji-aj V ii_aj^_*jJLi . ^ 1 j ■ a 

»4jaumJI 

J 3^“j 6^? J4> ^LaLi- LL-j. £jl J;jj ^JU jjSLaJ Ja 
JSjuJI Ij^J (J^aGjI ^l_jji ( jai j ( _ , « ■ n~i ^jjC-jJLJ 4ajuua*JI CjUaLuijVI jjjj (/tSLajJJ 
iuJjjJI u^uo ,LJU. ‘Ij^k ^ 

.4 iuaj 
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U jLj 4jjJ jjV 4 _ui 5 jaaVl > _<lt->~J 5(j\£LojJI J-al^£, La 

JjI^JI JJulJI t_.K Ij nJiiLjJ ■<—-lLoJI ajJuuajt (jl IJLA £) « .>.~.J v JJ (ji 

• ' . , 5 

V LjjL2-JI aJLA (j-SJ ^lC.Jlj LuiJajt IjjJ j-LajJI ^Js glia 4aj^JI Lj jl_>. (jja 

. d^uilxa ciJIjjVI iniI 'L> 11 dr j . ..!lj 4 jj^s_ja^»JIj '*"" 

jtjuojl >~il.j. < i. *.ij I _^_>.lji 3jjl_j iiiLuljj 2 1 ,., 1 ,., ^^3 


-*-U' 

j-LajJI £JLs- ij-a 3^- l j-5 d ?Ll j ijl ,j^_>.La iSjSj- 0 ' 

midbrain or mesencephalic reticular dn.ajfUi gLajJi ^ i ^SLiAJi UL 
Luaji 1^1 .-.r.ijj-».ii ^^3 ah 2 Jl 3 ! 5 jl~~i 1 „VI ,_y jm.xu> iLi.>»' formation 
.ascending activating system o^LuaJi u j j 1 ^ ^L 


jJLI jO-i-uj ^ jt~n .^LajJI > i 2 a 4a»-jVl aJJL C ca oJLoxU 4 _ujJI a JL* jj^a j .".I . a ^ ij j 1 ? 
I=> jjJI j_LAJ 4-LaljJLa 2 . ... II 2 » 2"ij_a dLL 1 CjL>. j_a ( j_a 2 l_ 3 tii ^yjLaJJI j j ^ U 
■ tin 2 j I I ^LoJlL! j-laa (j-aljJLa julC. cJjJUI (j2i2 V i a JoL»u.) ^1 (^j^a-xJI 

£LajJI L 7 !v ...i- i . ' JI 1 3L' i . ^mi . j.c2.->J i_il.j r. 3jl ~i.7n.uVI i±j_La»o 

V tjljjjJI (Jj-aij -SjLc 1-3jjX. t_-uL>. j-a»Ju -(jruxjLyJI ^ylc Jsujjji.1 

a 

(jA 4 2 I n < tl 4JL& t 21*> Jajjj-) t ( _yjuojl\ (_y-B . . „>J . V . U ,I j. j 2 r»2l ( _yTi,*v. . .j •>-~> . ■'j 

■ 2jj jjtl l jl jJLsJLi tln.iajlUl j-LaJlil 

5.> j .1 m i .^jSl jl (5lj_i 1 * (jl tiJIjjV JL>JLI (_^jL>-! ■ L> < .^. ™ jl ^-w a ^ ...ai 

^LajJlj j.««i. ~> dlj ^U=_JI i^l) ^1—a4-II (j^J-~>.cuj 4_ijj_c. 2t ■%, ^ I • ■ c- ^ i~ 1 1 

Lj>L>JI (jja jLa-dVl 4_jjjLj lIiLc. j^a-Jt-a aJLA jLa-J>_a 1 n I ~ 4- 1 . U . ,.j ~ 1 1 

• «.LtJLJI Cj 12jto ja-iia-u (j C. (3-4JU iBjljLui 4 j i laC 4 ojLjaxS 2jjjS> L^La JSJ 4_ujuajJI 
Cj jLalj 4 -j^ j <1 i tl L^l^Jai (jJLLaJjj (jjJcjj 4.2.12 V a ,JjJi L)MJ>JI ^*» —<* 
UjJLujji J>UI_3 (jryaLljjJlj (jyj2j^ X jj>Jlj JjI ~m m^l (Jj-a t4^Jbieaa 4_jj_ua£. 

4jjl»Ji >~)l tfl-rjjl aJLA 2 jJ^2JI 4 j j 1^1 til L jL>J I jCLoj . I 2 . r 3 j’*' a l2 j I I j 
( _ , .n^«l l jL^d>JI (j-a j-jj£ *3 ^ Lr^ “ 3 i ’ a ~ l ' a _>a£. '~ti (jjiaJ (jSJ - ^aulj jjLLaj 

<iilj (jij Lu ijjjLSJI 2JL». Jjlxjj £LajJI ^ju>- <j jj (jja jjiSJI i^al^j ^ v l.^j^_U 
t( jl> ljJI tin 1113 JL JLujj cjIjLui] gJL»j iVLa>j .j»j_Lllj d Us 2111 jy t -,V l rt* t Vl 

.(_,! 1 «II (_jK_; jII jllaVlj tSjljjJI 4^.jjj jjVb 


U*jJI ,ja ttcfcjl 
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3 jAc. ,>4 4^ojl 4 4135 .locus coeruleus elSjjli SuxaJI ^ji>o 

Lj^LsJI J5 . rt.^'i (.yi^ .j i M 7>" (j-a <J5 (jic 4-jjjua j fc 4-il>. i—3^/1 

.Lajjui 4JB .sljsjJJI L>UJI j i~ui~ .£LajJI (jjJUjjjl jjJI , 3 ! U > ( _ 7 jJI 

,JJoLLo (JjuaJ Lajjj SjIJJlj •*-*■! jl' £_j-a3j • V«ilj (jLkj Lr^ L^LajJ-*-" 

4juj_uiJI CjL5j-»JI c-Lii .(_£j^u2jJI iL^JJIj jL$JUj tl^tiil (Ja 1 I 11 .3j-t»5 

j^jJI Li}L>JI ujub ( 3$Lm3 1( »>LvVl jcJojua <u3 tijJL>i! jij-iil 3 jjJ (ly* a^-> ‘Utv IjaU 

j _ r 3 4 i,o La. j^_juj (h3.jl.iiij (jl_^_L>Jlj L^LLiij tS S ‘ ' “ a £“•*.£? • ji i4_u_JLijjji 

i_)j^JI jl JLUDI i~._M AAj 3 jujlu. 4U 3j . .I t->T> ( _ y jJI cisljJ.! 

£ t 

Lfc^ju jijLC. f-C-j - ( _ 7 £.jj ;j.il^ 3 (j^ ijt.Ll 4_*j^unJI (IjLSJjJI j»jj j -j.a-~i j_pJI 4 j_^3JI 
jl> .". uij f-Lui tb*JJI (>JLujji j^J-it Jj-io pi " 1 ^ 1 oj-^ - 4jlx. 

.(jvSLaJU 4-ji■ --'«" ,j^s lfjj>. ^ \jxJLojJt jjlJI U3^£ O' J' a~i*w l 

JjLL-i ,«VI 4jI jlj^Ls i ( _ 7 c,jJI lt 3 auiL> j_>Ij i .1^ f. JaLj cJLLa I jj 

i »>U t^SLuUI Jj^baVI o ^ tSjJjj ljufc ju5h i <,« (i^.jj .(jjJjS 

tjljJoVl Js JujLasj .j i a-.W I .cholinergic tyid^sLii JLSjjVi 

4jj5jJLI (jhllll (_y£j ,i~.M .^.tl i 4_jS^>JI 5 j j .nt'l LOLkll aTi > > ~ij>. iS.ijt jJI 

4 

4jJL»JI t\ lii C. ( _ r 3 4 , ,.j « 111 Cj^ i 3~ in U ^j_i (Jr Lc. Ijl a~. f.l . e. I *a-.Ill ( _ r i d n j n * II 
3jLj (Jjl~ 11 iri/l djJLrej jjl (j^La-i lA <Si unit Juu 41 1 3~i nJLI 4*4.t ...II 

JL^>> £4>-C 4.p.C (^J 4 jj_3j La^ .eltiiiU $K U ,1^ ->(11 J j 1^4 Ci^jJ 4 jljj-u> 
4_lL>JI 3jllliJ . 3« i>ii 1 j i>s A■>. ji cj^I 13" (.. 11 4j,iuLuo- SjLjj ji <AII 


JLC.L3JI ^LajJI ^jl 3.aj ^LajJl ^JL>* <!)' J 1 “ j\j U' I ‘ J 'J ^ (jljLm^ 1-ii.Lj 

* * 

(J^iuj CiA^. . jl^il (jJJ IjuC.Lu3 IjIjCLsI j^LajJI ^JLs- L}M-> (Juyj _ 0 (JjC-i.~i.il) 
.all's- 1,11 ^1 4.J ,1.1 > JI t^l_jJaS/l (jji CjLoj.L».1I (Jj^vjj (JjL~.-umVl (3M-bl 
(^ . JsL^JU .In j lAi i 415 tLreJJI (_y5 ^_uHLl .4 j.y (jil 4 j ij Ij5JI Ij^I^JI 

ic .jAXja (^1 L&jjL-e-a ^JlcLSJI ^LajJI j»jJLa tJ) ji 4^-juuaxll Li^L>JI J-uyj .,JjL 3JLI 
^JLI aL>Jj SjjJJIj 03-*i Lij-^J JLajj .4-3.X j~. ... II (_, i i II (jji j i \.K ) 

("IvLuacVb 
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(j^LLaj 1 ^ 3 -Lll (_y* L7 -3 JaLcu-xJl (jy£-^ILII jL^- > > \ 0 tjS l cu- l l 

. 4 i j j.s ~\.»,11 Jojij-iiJ! (j-a * j->- t ( _ ;r c3-iJ (In^-oJ (J-oi-c. (jyJj^ (Jj LLi_j_u ^ I uu aJ I Jajil 

jJojlM j thalamus jlgilj f belli ^U-jl ^ WUl ^liU 4_c.5-eb>a LMUI dIa 
l^LLij ,ji ^ JJj V aUj .(£UjJI U) basal ganglia 4 jj^LUI 

- T J 

Perry and Young, 2002. ^ Jj^ -uy^ l^-3^ l 


3jLjj cla_Ljj-j 4 Lcj C- .a U 3.^jJjl 3 j^j I CjLjJV! c_jj-_jj-ILj 

^^ l a k 3 .1 Lj 4_l/..J ^ ^ 1 1 a t_t.. <<o »-l1 1 _j1 JIlJ I do 1 t.L. <.I I cijLj^ T l- im —& 

a ♦ ) j ( u . l I jf tf- CjI ^^j $. LuI CjLj y.t_i_uJsI JJLjj 4 Lul-U 4_jlj^_<_uJ I CjL^j-_>J I 

* * * * 

i^*u 3^_ii£ a_t_t_uo_C Ij-cI Jo_lj 411 • 4.i j . to . l 1 i Cj Lo-^yi. I j I (j 4. ,’t.j, a .11 

(JLSLClj 4J_^jLl)jj! 4 (JJ.uu-1j ^ jLj L yOJ^ JiUi tL;r ^jJl CjLjIjJo_uoI L^-t-ol J-C. I 

^a_LLd^Ji 4 _lu-ojl 1I LMdtiiJ ^ 121*1 (jl jl2.3j 4 aluJ I l 
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JjiLc 4_i II 2 , ■ .11 L}LaJI Jal im i (jl SjJjlULI CiLjLJI aJJk jj_a i"i i ni 

<U-al£JI ^jLC. oLijiuuJI ^..ia.i .(jjjSLajJJ 4 j j i<a til Jajj-uJI (jja <j^-aJ 

i~il U > 1 ■ ~ jVl ( j J c, 4 JjJljjJ,! 4_jjuuajtJI CjLaMJjVI (jjjSLj (_,._uartJ»..ll JaUJI l-l_& (jji 

, 4 1 ^ 1 ^-vl | 4 -jlu^ul3 1 

jjJL 4_JjL$ll j^jJJI (_j.a-i.uj LL (_j^l£Ji Jal.uuJ.il (_y3 (J ~i a ~n j-a-T Cj^-a j JjiLc. <Loj 

(jJI jlIaJj 4_u.Lv 4_;i ■,..-) V jL^JLI ^ jIaLLa _ nonspecific 3 >j_4-11 

jj i. ‘I A (£jj (j.tuaa. L$ia j$~ ■*~j . Sj-uS 4_uL>J (jJoLia (^ij 5. Jl- L. . ..II l~ll /I .till 
Luaj! (jjij i^Lajdl ^jl>. 4jJJjSLll Lj^LaJI i 4 .>^~iiu~_g . ji£i jl iiitmlnmiticir 

. 4jjejLLuajl ^jjjl 0JL& i JLcLuall < Li j < u i" 11 jL^a- ejjv 

£juaJ (J U_n j .|»Lc. .1 n 4 (jjj jj,! aLaJ (jja 3 j_uji£ L«.lnbfl (juiLiJI .» 3 3 j JL 3 
£-aj . xJU fjja ■ t-3*4 jLa.lj i />.» I_i (Jj^ * a JSLuuj 3 jlj>. 4_IU ,_j3 (jjja^JI £y» >'il ‘i a 
4 j -»‘l A II (_£a_ij| (_j^ I j j i ii ) j j t, i/t (ji-i-iLaJI (jic. i_Llj ^Jj-j (jl (j£Lju i_ii!j 

l_u— a: j_muI "if (J^al S J La (jJJ ^La-lJI £JLa- «lj_a-i _$■ L-pL^JJ 

3Li_a. (_jJ_C. (JjJj tj ^! i _ 1 1 j r idj k A a- a (^V iJaaJI (_y li u i(__p/j-jJI I J LA 4- x .a«..ija 

( U ).2 lJaL 


i^LajJI £JLa. (_ja QJUJLuJI jilt (JL.IJ 1 3 t l 3-)JI 4j^lj>aj i_LtJl j&ata- (jlf. 1-lLalc.l 
(^jaj^JLI jlj a"i i hLj JuljJu i—LLj J 3 M . 4c.j i~i a JlSLiiU (j^jJJ 4^aLtJI 4a-j^/l ■ > iu cT\ 
. S-La. ji^l (jijjui Jjxc. j_a 4 jSLujKV 1 CiLaj^ljli LJLuJLu ^^a 4 la 3 jll 4jLa. (jj® 
(j.Lal V i-u._l>- 1 4jj._i.gr. jl Jjoa. 4JL»> (J, _ I ‘ ih ^yCj 4)La> (j^a (JLaJll I JL& 

. 4_ul Ju C.Lu,K*jl 4jjj ilaa'4 (jSuajj ij»jjj 4 laSj jjjj jl LaaLb CtMcLuj CilS^a. 

Oji.1 CjJj 4jj*JJI i4_pl jJI 3j_u>JLi J.U.r> 


(Jij.a "1 j 4xauLLxcJI (_^jJjl (ji jl ^LajJI ^JLa. ( _jj3 4 j i 1 ^ 1 1 11 Lj^LaJI ^~i aV 


4_uoL>. 


i~il ^ ji 4jjJ jl 4K i» jl j-La-.o aLaol 




j ii a,XI LiJIjjl ^£Jl) 4._i_i uLuu j/1 4-l*» a-,~ i,1 I 4 1 i j.II (_jJI (jJLjJLj (_^j_L]l 4JLA 


0'') 




- 148 - 



<^La3-1 . 1 jljl ~u t _ r *j V ijL^JL! Iji'Li-j ^LajJI jlcLusJI ^ojUJI ijji 

(j^a d_9 J_) d Uj , a d IJ *C ,u ~I ( 3l J -sll jlj. a * I ul J I I iXj fj£ C-LajJI p > 3 a 
.dU» 3 j 11 ^ ^33^3 SjLjILuVIj d j.,.' .,.i ^ 3^3 0 ^ 3 ^ Jjl ij ■ 

. \l jUj *Lelli d-ajiaj lilij .(j tysxLA » 13" ollSLtd L$jj 

(JjOjlJj wYUfljVl Y - o 

4 j>-jI . JlLoJII ^ I" J 1 1 I ^Jl J^aj)" 11 ^ Damasio ^xuiLalj il ^oo 

i3jJ^jui!Ij i LuJj _ ^-LajJl (Ji-lj <—i^lj-aj tiiSLa L_uLijj_>.J jJ^j jjjJI 

tji j-x.igiLald £jJuL> . 4_iiaIII ~ (^jjl p_uid>JI Cj\-A j.1jl a. 11 4, a i nL>- d_j_3JL>- 

^ aj i ilL>-^lj <LuIaLjJI ^ n .i U . u l^^l J > K J. S >>lLl (_)aiLi-uJ>-^l O ( 3 jlLoJLI 

1~iV1 1 A '.VI j . ^. i g.->J| dJL-V q£, j(> ^L ^ 1 —djJI ^ju3c_i 5-jJum-jJI 

<^»* L 4 JI iydiL) « A .V! < , 1 U.l-i ol jJLi (J .. 1 .., -g Vl (jl ^.Lc. ^yb^JLJJ . Luaji 

}L)J djjLi- (_ r CjJI 4_gal jj 

■ p ^j’l, ,.j j-ixll cjI^j>. (Jijju jjJj 4o>-ljJll cjVL>JI (ji gfJLj V 

(_y^ dljLa 3UU_a (^c. dlJjjLgaga £l^_U CjLiIj lo i'n \j jl i_j_iGJtJI 4JU i _ y 3 Lo£ 

ClVLsJI . JgJojJI (jgjr^~l d~l dJLggg ^^->-1 CjVL».J <_>ljG^I j (jlSj ( 3 jLj l—jJS-au 
. pJL»JI 4 j^j SloaJI jl^/ G -cuV 4j! Ill I III CdVl«3 iVl j 4ja-ljJll 

j 

i ijLcv lilll) J_ 1 _U Ifljl LoS Ipj_i <i~i n CjLI -t-~ i ul Jliclu i\xa$a£. J$ g. ~ u) 

I—* 1 ln~ij . ( _ T d^oJl ^jSLdHjl i jlri* >• 4 jI idl < jt^xa«uiMJ J-i-^ tly* dJ Ij »i-3l 

OLiljjVl (^1 r U^G d._i d-iiij pj J 3~I II (J^aljjC. J\ II I 31 ( _yCjJL! pJLc ^y> j’l 

. d i r. dj^gggj, I ^ r jJJ 4 . I i i t Jl oLLLujVI^^I^Jl 

* * _ .,.*** 

(_ 7 jJI (_yCjJI da-ji (_yi^ ' ' ~l ~ a ~ .> Jl-5=-« JUJ_>U I_J.U.L.I.M.'>J^J Ll Cj^G-l 

Lj-iijuaj Ijlj ,^juL>iII djj ,$ i ii.i L$3 ->JL*_<j ^SLad t_jjLpG_i L^jJI jjSLaj 

oVL>JI d ■ "I j s La JL»> (jJl l it Ii^i II (j-a-3 i jl j~i f.Vl 3^-aaLa-U Laa-^Jij-iSLllI 
d | ii.--»r d j 1 -g , I, a (_ 7 lc - i—SjJ>Jl a I i~i~i i uLs —CjVLaJuVI^ 

jJl^i JJLjU (jljJVl (jI ^yjLc-b/l j A 1 j.aj eij > i~.iJ1 -L3" «j iJliJLI J_i . ,,. ^ 1 ,3 jl>-Ij 

<-dJ j ^a t 3 Jl•w~M i j5LaJ.I (j^a jjLS lij (jjjLdJ Lsejfcjj^ Lc.jU ■ ■; 
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I ^yJI (Jj-ajjJI jJljJ t(jj\jLgJjJI (jrVjJt^aLaJI t 'M U II ^3 

Lc.jL>. 4 j.mi.-kJI <JLjI j-irtdJJ 2_L^tUI 4 jjL«JLI t"il il ■ »•*■■ .. VI 2 j-^ lj 11 oVLsJI p U» i~ 

. ^j-*-~m4 £>SJ - L» 

. 4 <i1" i V 4 (jljua olSjjJLIj CjI jL>-iU (jjSLj Jl3 '(j' ‘ *'*>**- jl ^ " jl Cijlj 

f 

. jJI iJjjjJIj (jjUlj 4 £jj*JIj («JL»JI 4jjj (_yi j 4* 1,nl Idii-LaJ ^aLiJI ^ 2 
# 

Ij j ‘S * (ji&xj 3J -a- I> I 4 j t .a Uv . 4_JLL} JLaI hi'i .4 ^ I « » H .U> H ( _ 7 Js 

J < . «j j JU-fljl 1 —iLlC. L«Laj L^.j»."> (ji (jSLdJ i4 I»l A t_^C. (jis^ojj 

* 31*1 4 t e-llj - 4_ljI 4-JLuuVI 3j_j_>JI <jja I j j 'X I j . 1 2 *4 ,jjjJI ^ 11 

(_y^ iLJLc. 41 jkn II 4j ,U 11 ^ g~.U. jjj 1 4>jIj 3VLx4 V tJ3 J & - t_, d; H ^‘4 

Cj3^ J < 1 * 1 1 tl_4 j) <1 f Ij oLaJLUl ^1.4. < iij 4 _jjj -C » > . j 2JLs» 

.(JUJI ^443 4_2jjJa 5LI 4 t_i jjr 

CjVl a 2) VI J. d .l4 ~) 1 rtJ*S J J nui~t ( ' 7 JjUX&JI (J^LuiVI (j£. (JjflLS J jl » ~ 

J?) CjLjJT (jJ^SLj ^ I r jtt.uJa.lJl CjVLvj 4_us.ljJU CjVL>JIj 

4 <fl 

olj Lilc. ’^l 4wj_& I-U4 - « - " lo jJaL>uI . L^. L l 'C .■ ii)l_p5U U u/ii II 

£ 

.J^jjiI LfcjLui.1 4>.jl tylc i-mrtn <jV i LJLv 4.4^11 


__ ^ 3 

(4J>° 0 - 4 ' >*• I 5jjj 4j^1jluiJJ j (jjAjJI jjrjj^Ls ( 3't j i4jjjj 

jj-4 ^-j-La-~i.ll _^x3l_lc ^ ^>- Ji-JuJ (jjjjjej (j 11 ^ «I I (JjL^j 

4 _ i im . tj l oLLLjjV! {j£. LIljIIi I_fl JJU (jl { jSL«J Lui Jl^JJLI ^y>j . 2 I, „ ) 0 • ^Jl J_>. 

• l^lu/ljju ^c.jU 


<jja jJjj |4-Ljl.^4 j‘v II jljJLI ( ^yo 4X ,j i~ 4 4_C.^4J*_4 ^K I I j 1 .1 I I j ■ 4 I ii- 
‘( ua-JI ~ J 1 ' I . I j in (_yJI —a 4 l.dL-»JI Cjljl.« II 

jl^J,lj iCiJJj ) - l7l .J^jJlj l(jj. > J ' *v _ l III i 2 l lj iJjIAj^/I (jjLlj jjjVIj K II J 

3ti l {ja L lnj i l'v . Q$j iro L t . l l jj.> V~i 1 I >1 nlr |4_L44 al ..~.lj .2 II 

4 jj_ i i i f t l 4JL5JI Jamij .3jj miiU ^jLlJI j I 
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(oSLa^liJ jlj-aj ijjiajjJ.! 4^J_>- 4j9Lc.jj t j < ii L l/a (_y>-lJJ>- (J ^ -1 *" 1 <A , «.I I 

£y» j "■-" II j .U>« ■>■ jlj 3"i ml <JLHI (J j i i i i ( jl f .) 4 —lj! fl . l i I I oLj I -r~' i n VI 

ljuk Juj .(jlj I.,i.ll Ji>Ijl>.J^ jjjsjjJ.1 4-j.i ^ . il ;ciLj>SjJlj («JVl 

ijl ojj '1 3 iCjLlLuJI <(>«• fjJ 3 jLc ^yxisjJI ‘£jj-ll 

. 1*^ ■*■ IjjSjCj 

4_l>Ll> oljjSJLI ^4 Lq^a£ Ji-ljLU ^l&JI jJ .Jlit. ii' jj^Lj^ jI jLuIl ijJ 

^ ' j I d i y i j M U i i ■ *jl *>■ ■ " J-J idUj . Lj^l 3 JI 4 , J. ,~u-Cl j ^5 Jj A . I i i 

_ 1 i, ,.K• i l d'M rt "a 1 j~ i ‘ \ 4jlj laj^jjJLi jLuVl 4 -uMj — CjLcjjjjJI 

L^BljLAl .3j.Mil I.xa oLljjjjjJL Jajjjj erKJl j-j.J-irJiJI j j 3 . C . (jU 3>3 j 
. liLLSJLI (jJs 5 .. ,^«l l cjM^LUI ( _ r Lc. 3.>a"i *U 4_jjjjVl ol j <311 Lc.j j .~i j!»£Vl 

' ^ LLxjusj Ijlj . tbtjlSJI tlLLii.1 3jis jjjJejJI j-iaLlc. fsJaxd ^cj3 

(j A 4 -J « A 4 3 U *. a (Jj_C. k-tAAdkJI (jjO (jlf> <( _)> jL$J>JI (_yi jLuUjVI 3 » I n lj 

.jJJ.ic.7i.il j jM sir. Lgjjjuaj £-LojJI 

njj.uKjm.jj.a.llj jriallaS ^'HsjjjVl ,jLL3jcj jl - .&.&.£ ^1 jL3c. jj*jj 

j - Jjl^Lua - cjMiaL^ ijJJj Vjj (jUsjL^xuij^ i4^cjlSJl LiLLidL (jLLkjbi V 

3^-AU dbLiJllj a u yyj i\ (NMDA Iju^N-methyl-D-aspartate ( - 

IjuJJI 1 *1 A f* ^ 4 ^juuic Cxj_joIjjJl>J1 

^J_C <L)j l.ml' <L_ljuuA. Jkjt Ll^LiJl 4 J M l U CjLULPj>U (JjjJo (JjJ-dil 

(jjijMjfc ^juiSLcuijjjJlj (jyiLljSJl iSjjjLjus oLc,jj*j .3j£I jJlj 

-jjlj -i > i ft j . i X CjLxjjuj .4 „ <« j . m i o ijl K 41 j i i .i *xJ' oUb j i ii > j 

5j_j_*JLI I (jl Flohr j— Aj 1 4 j_ll_A ^jLJIVI t j— usl <i . »J l ^JLc. {jia j * 4 l 

■ U M.i" (jltil J J ■ «11 Li^LaJl jrjj JajljjJl 4 j j 3~ i 1 1 g 1 j a 4 jujI>.J i I J fl il l tlLI—uil 

tLaj^Ul 3 j ■ .^. « II Lj^LJJI CjLd^Lxjl ^ j.fl -> u (J S Ljj-l- * >- Ijjj I, . ■ « 1 ~i i4_LaljJLa 

^-L«J IjloJJI ^jJLc. 3 > <w..t U CjLl L<i 111 J^aLSLil ^ r i^ l l (ji j-Ajlfl (J^> J~ 3 j .(^J-Li 

1 ^ < t _ 7 _c.jJl jlj_3_3 J. ■ ■ ■. j 1 <1 a i4_i_i_i aji-1 1 Lj^L»JI CjL < _o->j J- S - Cn ~) 

CjVL>JI I ft ^ i^ytjJl CjVLv j- j JL 3 ^yjl ^yjj-aJl jX JI iJ-J. > V ~I 1 1 

.4jjLftjJI 
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. 1 . > ft .i ll Cj 5 I j ii" III a Jn n <jjj t_a3 t _yfijJI ji <_y3 Luajl jjSjJii i_jLual Lcjj 

(_yJI 43Lual • C^y alj jl ->-11 4 _u>Lul»JI ^jS-VI LLLLU <jfi <LulOJ a<_yjiiJI (Jj3 jSLajj 

JjLa J-Lfi i^-lx L^LaLcI jjjjj i^LajJI alj^j-1 (J£ <^3 ljLa.il! ■ ( l_tl a Jl>.j5 . 1*1 I N 

j-a Lj-L*JI (jLuoVI (_yjl 4 j III -> JI oLaj. L .11 J.j-uajj dilj (jj L<U iCjLlLcljlJI j^a 
SjJjiJ! A.aLi^l t 1 1 Jsj^uJ! jjJ 4 t-i . mi i ll 1-La.i II liLiLiLa -<__M 111 i~. I I 

«> 1 ux ij jjlAJI <-3>LuVI jj^Jo (j-a jrtSLajU 

■ > fl'ltJ l_lLuaX^f1 LjMiJ (_yJ>-jJj Jja 4 jj I I LJUXjJI jl fjjuijj La Ij_jj£j 

m m * J i 

4j^-«xjJI 4__uuaj>JI L^L>JI i.~ja isij Ju9j .3jjJe_o oLjlj j ->- <_yJ.fi. Call j ■... 1 ^U 1 a 
5^>ajJ.I olsLtJJ t. j-r' . u ij Cy UI tillj Jla _ <_yJjVl j j ■ I I cLeUI <^3 3_.‘.l V/t Vl 
Oi Ui5~.1 l <_»LuafiVl cLaifi (j ■ .1 nrj (oJ .SjJLjta Jjj3 <_y3 3j^a Jjl _ (T _ i J< .7. I I j 
lt-L aliLjl^_jj>- j_y3 (_yJujjj JSLl, 4 j 11 LjjLiJI 5 »_tl ~.l 4_aj}UI 

j-a ol. j i J* j .t o JIj ol jfj~i .a o .JI <_y3 V] jj t int ill jl (4 jl3|j . .**■ ■ ■■ jl ijJajJI 
<L>- jLuJI 4 -j . in juiJI jj.t Vi | | ifiaso 4 j ii<~i t JI Lj jL>J I 3 i l ■*-“ ■ .. I . l ( T1 ). <j_t j .*:.« I I 

j' olfcP'Ji jj-Lejj LLa3 fLajJI JaLiu jL 

(jrt-J c3Mjj>.VI La 9£LajJI <^9 j-j.L ir . 7 i JI 4jJLse_) ,J jjl <_3}LLs.'ill La 1( jjl 

, t 

fl Ljfi ^ r . ~ < a i ) jjJx-a JjJj <_y3 4, U . .. i U 4 _i _i m 11 1 LMJrJI <J1 _i 3~i i J JLfcja |_^ajLca> 

^ ' l/ ~ l ~ a S J jL>tJ 4 i n•> . ^ ^4 _ a ~ i i aj ihnj jl(_y3 1 g .^*1 j ^4_aLfiJu 

‘4.1 > 1 3~I ilj 5 j 3 (J3l (J ^ M i l 3 ijJlHI JjLIjxrJI i_y3 tLrJJI L^Li- .>«j t.1 _t 

* U^ J 1 ’ ’M^JI j-iXj ^ L -aJI 1 j I I 1 3~ 1 n l JL^a U ^M m j>- _■ L&jlJLisLjj 

0^1 ^ 4>1 ‘(jr'LtJJI (_yJ>J^JI ^jJjJI I_y3 LutAJjl LoI5 CjIj-uQJI aJUb (-JtfiLiXjJJ 

(>> L-L « JI Ja.ljJ.1 (j3 <xtu3j,./n ^ Jflij Ua_)ij (Ju«_ii>i 4_j_fiua.fi ^.l . l r ~. ■ .. I 

( ;r lluj]i 


^■J-^3 (jLa^ ‘LsLSjIj (jXjJI J ja.Vi (_ylfi SjJLflJI ,jl SjSLiJ 4 jIjlJI ^ 1-. ■.. n 
Ixa |cJ -LyfijJJ 4 j i mt I I < ~i l ti LujVL 4 a mLw 3 juuxj ^JLoj < _^ ...O JC .'~. ■ j 

Ci^J .' "i U oLLjjjjjj 5_Lau_ijJ.I jjjJtlJI j-i. 4 l rtf , ijl njVI ifiuj .(JaVl 

tLu*J i_y 3 .L j (\ \ V 4 ^.jJj Id a . 3 jjL 3 ljl j-LojJI alj^.1 ^ U* a <^5 iZjIjJLSJIj 

( jj 1 3 ~ 111 a j_jJl<j JL3 uiljj 
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4j<uTlt1 OUsLjjVl 

(Jj.> •>! !) L^. ~<^ ^Lc. j_j_3 ^ 11 ^1 »I 1 Jot ini II i ?il~.A» a ^ ■,.q | ^Jx.j 

joaLuJ V i JIHI Jj 11 u C;r JLc. .4 jl!oIa <■*<.a.J Sjj^jJLI 5 .„« A .1I jLSLiVl . (1 _ o 

(J)i-^ I ^ 1 t tl l(*\ 1 1 ^ 3J—uul. I A 4-^1 ^ I .~. II JjlJJI 

^.i. i '*~ i, -ll Lj>L>JIj .(tiJlidl ( rtinll) ^ 3j..^.n ciUoLjjVI 

* I I CjUoLjjjMJ Uqj *w (jrt >• m i jJ.1 jJi^l ua ^' 3 ■.. II ^ A. i ■>■» I I tLstUI 

o^J ^ ,jSJ i(l 1 JuuaJil) «Lu!uVl 4jj^j 


(jt^ulJI Jal. i u. U I jjua 4 a 1" JlSUil : \ _ 0 JjjLaJl 


LgJ OjlaLiJI 4jijA.IU.tl OVLaJlj 


iuA jJI AJlaJI 

JLJU 

t j jirtill JaLuUI 

Cr*i ^ 

j»$-j (>» 4ja_yuJI 

AlJai 11 

LqLoj flj JjlC, JaLcuJ 

f 

V 

‘(JJaJI 1—ll^Jjf i 4 uJjl Joi m jjl 

4jl-*> a.fJ1 4 11 »“>sJl CjLiS^LjJ! 

V 

<USuwJuJI JoLuiJ 

CjLLLujVI 3 l 1 <i *1 4 U mi iVl 

Lg.t-.uuj 4 xuajlJI 

£i) — “ LT^J 

JULX. uj! Jujslj ^LhJ JoLuU 

QJLqjujQ 

CuSjuJ iaMujI 

Lr^'j J ! cr^i 

^ m II »lal11 (jjj ^aljJLo JaL^o 

^jJLo cL»Jj Hill 

(3^1-Jl LjyLj-, 11 J » -| . a I_i^lljl 

4-u e i >J1 jlsLJIj 1 i.l.tjl 4 i ,._>JI 

4j.ij jysJI dit .^k .11 CjLLL^jVI) 
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^Ir. (jLuVI ' -(o'jlftm" pi aunll) ijj ftl. fc J' i lna -fl («£-!-} 

{ya J-ull ■ *■_» "i? ji lju>- C^3jJ o^ 'M - 4 J . ' " LjMiJI CjL^Mjjt 

JI_jjJt £J>-‘- u Oj^-iS L*J>au '-sMajVI J-z*-i-L£ >«Ljjj^/l * ' * ' 

jl jjjljuJLI 4_jjlj_«Jl_iirl (JLS-oi^l (_ r L^ Lu/Luil cjLl^JI 'a_A 

(_y^ L^JjjLuj ' $ ~ t i» 'j-i (J^“J L ^« a > - 

<~i l Uil . “i jVI n2yL.*-a liJjJLa (jx. 4-1 j * i mi l 4-ual ^ < 1 1 (Jalj_*JI O 1 ^* 1 * .' O^' 

SC j" ■". ia ^ X~ d * ■ i^f. tilj 1 -A_>-1 4£ i/il ^aa 4.J xi A I La .("^£^11 4 ji wo 11 1 
( n l^(ort£L«jlJ 4 11 ill ill Jaj^yiJI jLa£.VI ^ (jrtJCualj) 4 ij« a 4_jjjjji 

.Ul .Vi j U.I i~ d k.-- l 3UI ^£.^U 4ajjuaxJI CjUoLojjVI (jl 4 T uaLu^/i (_ylLu -GJ& 
d « ■ .L> 1 1 La -»j»i L^aa 4aJLeZ<JU -iL^JJj abtUI (_y^ 4 j Li^Li. •—isMa)' 

^ 1 r aj ■*'1~ La o" ■ ■• < ^LL.1 (jJJ La ^ JoLuuJI I.X^.1 4-2 _l3jJI 

i-.a J 4 ■ ■ ■» II LjMjJ' La iiiiJj 4-flLiiil ^ ^j-LajJI ,j_a (£yi.l 

j^~" 5.U»^a d >j« a d j ■ i^f I J-A ^c-d^Lb^M '- LA i h * (_y-l' (t^a a 

oLcija_»4l JJL£ La u.i.U.l£ j-usjJI (jLS 'jlj < J4-U2.^fl oLcja-ftua ,ja 4_cj-aa>II 
La 5 d ', ■ « a <Luuua£ 4 f,j a -»,.a d ^ . ..-i « I I Lj^L>JI JJLC. Laj LaJyd-J 4 _j£j-oJI 
5 2 .f j All oLcjadjJLl ■ L> j"w " i «X ?3 jls-'j 4 jf.jJa 4£j.ajea v 1 i/*><*.l ojj tiJ j i i~n t' 

ijub L^J J (jjJI 4jaoSJI ( j£ JtJj^JI uS Jiajj 4.a- Lj .je-a 4 _ry . n l^lia' 4-afi 

LMiJI (_yi tiJLlA (Jab iqoL^ JSLuia .tdjjdl o J * * J OJ- 1 *" 1 ^ ‘^' 1 " *— 

(y> JSJ o^-aa J-A iJa-Li (Jfv mi \ i jl ?4£jaj*a ,ja 'jui V 4 j i 

d i, i^«l l Li^LaJI ijj&\ jj) i o a JSLulJ ^1 _ ^LajJt 4 11 ts\ « JI la^L>JI 

4axuaaJI oUaLpj^M jja L^->- jJ^Luij o' - 4 'm~it l 4 jjL^LI aL»J 

jji (j.ijuip-Sj Lit L yajli£>\ . LyjlaJ' JjaaaJt ^ 4 - ila«1 l LuLuaaj^ (ja e-ja*- fjojxi 
j « ■''I (jlj (jjLjua-C. Jj *i a.) i f. (j.jamLa -1 ( _ J £yU 4_ta-ua_*Jl ellLLaLj-ljVI 

JxluII IjUb j£ ' j -. -a JCiai 4Jy.ua Q j< i o 1 O^^^ 4 j i is\C . 1-J^L>- 4-C.j j a ~^~ a 
d 2 jj Ui i I j I*. JLiaa IjlSLaj - Jj>lj £jj jja (4aa_yA la^Li. Lojj) L)^L>- (ja o^^ a j 
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ij (jjLkJ ijac. ( _ r 3 L»Lu I gi> i« i <_>_ Ljyjj L^jlj 5 3U; 11 ^JJ ALLa-a 

jjjojlJI b jlo. pk« * illy, iu'i .sub-cortical ooo jjJij (_yi AjJaLLa ppolya 

ijcJI i(jA-J_p I ( ya£. i4£iyoJI fllo-jl ifjjuuajji a alool JiLa 1 4^~.» a <ji/iL>- yS 

4J £judjj ,_£uJI pi ' ■»•" ■ -VI I jLa" f I tLa JL>- j_yJJ a ^ I “ -»- & U» i I ^ If j ■ « *i a 

.43JL$iuJ.I jpualjJU (_y3 CjLayUAI 4JLA 
; < . 

£jjj « <*- (^i ^3 ' *■ ^ i • j 4ojLuaxJI CjLbLyjVI (jLj I J_A ^o-^j V 

p^ljjj (jl 4_uloJ 4 ju9j 4ji JaA'a-J -(j ..< . " j^lc, . 5 j.. ^, « 11 bjliJI jj_a Jo-lj 
JSALj i ( _ 7 £jU 4xuojl!I CillaLuj^M (jii AyjutJU i jl JdaVI bjlo- £ya SjJUlUJLI ^IjjVl 
li>l (jJol,1 4 (_y3 LyLo^i«_a bjloJl ^IjjI i 3'~t»-a j w,i~ . (3_^3 3 Jo-1 j i^3 

jisLa Baars o«jIj Jjljjj *bsj-*-ll pJLc jlSJj LaJ? . cIoJlJI ya 3j~l i£ 

4aajuajJl cjUaLjjVI ys cjU^Uil Jyu global workspace pUtl J^jJI 

j*i jyCjJLJ 4 _u_lo-*JI i'll UL-JjVI (j) (_$l ^ •’.«.loe_L)l j i C yjl i 7i JI j^JJ ( _yCyU 
jCLaj V 4_i_aj^JI Ljbkll ,jja Jo-1y!l £yi]l (j! tiaJO-j .^ulj (jl ti'i ^lc. CjLaj)It II 
l,i, ts\ «.lt oUbLyjVI (jl (J a7i.~cj 14.1 >«-*>. ALa Oyxj& Kjus\ya ^JJ 

. 4 ij >-a.«ll bMoJI (j^o ,j-a ySi JO-l_j ^jJoya 

Ji* 23 "■t-'l ullaLjjVl 

SCjISjjII ^lyii i_3M3o-b 

4 j j io t II CjLLLJjVI (jLj iflotJJI (jlnl i a (jOLXLliej jl i ~ f.Vl ^^3 LLjljloj I jl 
(J,a Cm) V .ajo-yil jl 4^oJb ^yiylJ 4 ^jlxojJI CjUaLjjjVI (jjC * /il~^~ jjjUL) 

(_,lf.) pq in A )l cLux^VI i2)L£jJlU o JL-A iI f—fc i iiyj-J 4_o_to_*_JI LjLAJI t—3jl~i t-l 

(_y3 I g mi 4 | , *i , ‘i a ij^JjVI iqj m i l l tl ‘t-H I Lj jlo- (j^LJI 4 j^j (j a iJtTi iJbJLI Jji m 
^£ijl . ^4al~iV a 4 ._uL~kJ ^ybLua ( _ T 3 L)jlo- 45 joJI jJljjl i,yaliJI JjioAJI 

oi JuSbL! microconsciousness L $^>d\ I jSiJb ^jjloJI ^lU.^t l 

< jilLa (jybl (jSL~J_g i4 m t a 4 A m I 4 j i »Lmt 3.1 A f ^ 11 a ^ . ,^, » II oLblaJjVI 

iyyA-i 4 j i ill i itl 3. > Af, (_y3 4 _lj_iOJlJI i~iIUI .~jVI 4jLZLuLa (jj^J (jl (jSLaJ 

^ jb-a 4SjoJI (jS[3j_^ i(_Jy>.i 4o^oJ 
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i_£l .^LajJI 4^a. > 2 a (j3 JliU Jlu « ^ If id-jj i>nII ^^3 ,JJ>-I jj Luajl Ju >.jj _13j 
< a-9 L$J£ ilJjJLuij Lwj JlSLiil i rtl"iVa da_i_u_jjj (_yjJI cjLa^ljjVI (jl 

t j .jm£. j Mif . jjl_jJI (j\.Ltsi a II (_y3 jjiu3Lj| La£ ■ 4 j .. • II Li^LaJI (^yajL .j 

• 4 a, l 2 A (_^3 i^aLa> JSLjjiJ i<L$j~i mi U 4J I 1.^* 11 Lj^L>JI » ' *> Lcjj 

4.j-jjiLl-uS*I jlojlJI ^3 4_i ■ ■/.«II oLLLuj^l Lj^L>. i'I j *. . .<\\ \ ^Jl 2 a I ,v> j 

jl.X-' i -at JaLoji Jii-A 4 -juusL». (_j3 i^JI ia^>.jJI^ <iJ^»Jlj jjjJJ 

. JjtAII CiLc.l3jul (^,3 g->.l2il jj iLajjljtA 


cy^ 4_ajuuajL.il ujLloLxjj'i/Li <Lv^j ^ r.j 1 \ d__i_iiAi II CjUsLuj^I lLooJ^j cJujb 

4. m„h«h 1 1 4-jjLcJJI LjMSJI Bjj-oJsl 4 oL>JI Cj^Lot-t-gj I JUfe 

CjLil^x>, jjilJ *4-uaL>- JJJ-O SjUfcLiJl La-j 1 3" )l g_a.Uu L^jI 4 h m«*"X ,U 

(J? L L) j^4 ^ * ^1 * 11 '■! 1 if 1 ^ t it a > 4jU-AjJI i ^ l*i a 

JjLLaj (jjiljl j j tn > JLj jaJj ^ ^(jjjjlSLo Jjj ( ji . iU Sj^uoJ LjMJnJI aJLA 

4 -il jsJ I 4 jI Tr“n f >l 4 t . i . u l xuj ♦ Jaielll t Lo I L^jlj 4 _oL2HjVI Cxla^^J *£tJj iCjLjl 

olLLujVI o' j^juaj .j^JLcll *Lul jLuJ auJL>JI d j i i/'i I I 

\S 4_u_u3ljlJI CjUoLjj^I Ji>*l Juj JjptoJLj ^JLjli 4_ljuU£uJI 
.(T _ ) A ^guLdJI jiajl) L^-l A 4ojC.j^ 4X.J-4J5C-4 JSLtaJ jl 


tjr^J ^ J ^ j ^ Jl-xj ?fJu>Jlj ^CjJJ 4 _j_uxojlJI CjLL a I ‘" jV 1 cUii IjLa 


4 j 1 t I I L54_>JI Ju Ijla . L^jIj 3L»_>JI J!c4 4-j-LgL>. _ o 

3jlAj JLnuj^j t^iLaLai t ^ <jr^J ^ VI > U., ,.j " < ^ jjl 

i4a_jl jlxJI 4^jL*JL) 1 jLLUt ftLxiiL-ulj <Vj 2« a t i a j . l ■ $ Lgj j«iao i2*j I j 

cLj! UsLuij (JSi ta-Aj sLejjl 

£Ld-Ljl JaLuU SjLjLi 3 ±! 4 _■ j « II oLLLujVI 1^,3 J ■*<> *■' I sLaJL*JI ^ « ...1 
Cr^J • J_*c ^ .o-daLlxIl J. J SjucL^aj j^iLyj ^fl -U .^1 JSLju 

Cy~ 4j5>j-J i_£_j 3 ^-ojiallLa JLj^a ^ j . i , rf> , t Jl ^j.iji.jl jS.jJ ^ji. <_2jjJa 

^ ^ >S^xulx4 4 ola > J I ^jl> ^ *11 ■ ■■ t q jj U 

(j3 11^.4^ cljljjVl I CjLb^IJLj^ l iJLie-a ■ "I j i ... A" ^ i i 

cl i Jtf 1 . < 21~ •a- A cZ-il t a ^cT u iJaLjjjMJ ‘LuuuaJtJI La^LaJI ^ ■ a 1 4 jjji_lc 3 I I j ltJ» 
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< _tLjaC.1 (jjjjSj Luj ■d ■< I" ~- a i_3jyJa (Jib (_yj iJLalj liJjJUa i_aM33l 

* * " * * 

V Luj_ui Llj-uaJ Li5ja* LS^L-u (jjaf..JLi Lcjj iji .i-dJLliej» tiljJbs ^£. J j 1 1 n a jJ >-1 

tfjufc £juoJ L_t3cj i l^joi-t Jj-aiJI jiajl) illj-Ui (_£U (^jJL Jajj jjj 

. jLIulVI ijlb <~i l 3r. l .Ml 


JjLbLujVL. 3 jl»-Ij 2ula> (jn‘il i/vb. JaLjjl 




CllisjlijV SLjjLjJxAJI^ 4_ljjJj>JI ->JI Jojj 4jLc 

l£JjLui_i * ••>■ 1 "■ t ' l ^til ■*■ i Jajj i_ijj ‘ 4jl 6 til j_yjj . (^jil 4_uxaJtJI UVLhJI 

4 jl-w £_.LjI (j-lil ijlill (Jj 11 1) (_ylc. i^o^IlSI . SJjlaJ. 4jjLje^3 (jjiLuul (_yLc. (j« rV im I I 

> 

(jixajj 3jj_uaJI 4_J4J ^ (jLxJjJJ JJii-a jJsjji . La>_>Js j (3^-“ cy-*-^ Ly*^>^l- a 

ga-ij (Jjm>j «i~i 4 jjL*_a IJT js (ajLjJI Beatle jJLljJI Sjjaa t 3 jj 1 ^4 

.SJjLail ■ ( " ~ ( _yj (_£_j_i.VI LiMaJI £_d CjL$j ,-.. I 1 JjI ir>" a (j-alj-j jl (j a h V r a 
Vj jl^aJI 4 -i 3J 3 ^Kll (jJlxjj JSLj (j-i*-* M-J 4 _jjlljx*JI 4_ji>JI ali-tb gaL3 i^jJoJIj 

.(0 _ ^ 1 ^ < 1 .rttt^ 3j- u $ (^ja I 4 _u_uL*-u 1 .Xd*j JaojjI Ijj 

iiltLSJjJLi (j_« 4 * - 1 1 jU 4 j-j-jLaxJI CjLIaLujVl kjlg^a JuJL a j J 

- jf " ‘ 

1 n t~ L- n 4 jIjlj 4 1 :i1j 1 \ ^ iXjJI (_j3 UjLi'. 4' (jSLoj i(_yajl^3JI (_ jr 5 laaljj 1 •>JljL<a 
.^JJ i^L-a-jJI ji (jjua_^a ^,3 l^~ih’>-^La (j^CJ (J>-l j-& 

1 . 1 J 1 » I jj . Causation 4 _J_*JLj JaLpjVi jjl *r~1 4JJ ujjLao j^Vl t< 1 U'lj 

Jl 4 „ ., 

J_U (j.LlUJ <_J UJjL>Jt I kl)JL>JI (3 -i_oj-J (jl (jjl (_,« I <J i t_J OJL>Jl I lijJLsJI 
tl 4_jj_*_« . ( t_) !*•». i -»■ I I ^_i.T v. <.1.u illLjjfe (jK Ijj VI) i_> jl t i ~i i lit 1 
Luajij .Ij3a (jirC-J-U 4 t 11^-1 ».ll ollaLujVI djljLa.>U (JoljJI 

jta-usjjJ 6jJ£ .“cSjLjJI CjLJVI £~a (jjLSijVl (Ji-juJl 

i*~< i •^ ‘i ,ji »■/1 - .~il i H i <■" I a d j . .^ill Ji.ljLa.VI ij^—i 4_iJjlJI 4_sVL«JI 

^ f j 11 d j ■ ■ ^.«II cjLLoI. i,~.jjLI 4 _^_JujJLI d _■ ■ « II LjLbJJ 4_ufcl il-M^il 3jl ~ ■ » l 

0 * * * 

l^LULxjjVI LjjlS. »**.~ «Ijj « jl »l-> II jii.yr.~i.ILj . L x.tt.j U MjLja- 4 L^jJLd 

(_yl.jL._L4 i4j5Li."u, 1I Lg3X j 3~ u< 3jLL .Jill I Jjj m (_ylc. t (jr £.3^ 4 j j tm I I 
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4 ji i i-i«11 oUaLijjVl jLjj «L>ut t _ ;r 3 1 £~l*< oLSLuVI i il «<• jlj SL j ^SLcj .uJjjJLI 

•CJ! 

4jJL*_JI Cil^uxi* ^3 j _j )l~,J » * * ii.ll r. r. i - AC || ULc. u*.-•» * 

in" ■ «.' (j-a • j-la L aj x JI l£]j_L_u ^a (J-*l-Ad J-a-^ O^-^i - d_Lal C~ 1.1 4-_i-»..-v_y] I 

i . .. < ■«.. o J I (_yJI jjj 4j-ua l*i) _>-uiLaj»J! (j-a , V in-fc . ^ (^yoUt^l jt jjdjLA i±jJL>- JUJLao 

JjfcJ ^4jl^c>. ^Luaa 4 jl3c- J uJ (Jl (jSLI JjLi (j-SJi ij jJI (_>lajb(J.I SjJjuI ,_£jjl 

liJjLjAJ Jlia Ijjb Jjfc ^d^lj ^jJI jU!l ^iLLs) aLaJI vlijL»- (jl£ 

- Lojj 5 -L>-lj (j <-> jr < 7 i jjta (_^3 4Jj jui 4jLil><j j^SLaj V d_LaLC 4 _jJL>J Lulj> jO-Luil 
Sjllj a' l i u Li ( _di«l l ,_yic. (jjjLde-ij (j^xloa^Lag. 4jLjuaJ <_>»<SJI (_,!£: ,Ja 


CjLLsLJjVIj 4j 4_cu»^ua30l o.o 

^yC^U a . ../««ll 

OW ur c ->^ 4ajuaajJI CllloLiJjVl ^C. Lifbe-i ,^45 ^yajuuLjjji^ Lji JLiiylmj 

. 4_jic.i Lo . 4j_uta 4-p-jJ_yaj oLJT J^uij ( _ r C. jil d_i ,. J -.«II CjLLLpjVI 

4_aLv (J^ o' 4 ^-3 (Jj-AJJ 4 j i i^t.tjl 4_j .xs 4.11 . Xj.V ni jjl i to 4_aj 

‘4-lu 3j-fljl dJ^J LiJoj . 4 ni/-»,i jl CjUoL3j'i?l ( _^3 Lo Jl>- uJjLuU dj ., ,-n-. 

C-)Lc.j-a_^_a LtJUJL J U (j^aa V 4lli ^ lisl * II jL^ajJI (jlaij 4_taoL>- 

d . d . < . i 1 1 1 4-Jj a i~ i I I 4jjLHI dJUb Jj’i u*ij - d J .' 1 " Id^LiJI ^a 4_Luua 4 . r j a 

(jjaa-a l JI <_JJ^»J ^xadJI _ SjjJLiiJI 3jL>JI 3j_uua2JI CjI^jJlU (jL> j Laj^ VI 

4. a . j , » ,a 3^ j * i« a dx.^_aa>vi ( _j . _n.-i f . Jal in ) (j^o (ja i I~i jjl (^SLaa V - 4j ■ L< ."y 11 i «t \j 
4-g. _ >. _ > .« 4 n » a , ~w Cj^LcLaJj _y^oVl i _ < I l-i Ti _) ivlLJj (j>a Vj-j . a j, ,.-. . U Lj^>L>JI ^yj 

J_J-aa -vl!jJ-AJ (J*"i O* 4_ujaajL!l LjMJkJI ^yjj^Laj (jrjj^LL dJl~i n<->Jlj 

^ 1 ^.4j^L>-j ai jj [jjC 4_i^L>Jf OLJ5/I 4 -JjLi a Oj^Js ^ya (jaag. 

• 4 j * a (^jb Edelman (jU^J jJ !j j> d j^" j? l j> j 'j_» ^oJLg. j^j_> 

o ' “ 4 1 H <—a-toJaJI 4 1 J a j j I Lj-Ij j a j 1 1^ tV^>- l _^2 JllLatj>L! SCfjppS j jl) j. £L ■ ■■ 

1 1 1 4_*_aL>- (J^ (jVl (J-a-Xjj iTonOfli (^jjjj i—iLi^vf.Vl ^«JL£,j 
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b* I ■-< Ijjlc. uM- '- > - A uA- 41 ‘Wisconsin 

. U i lj~, 11 J t- 1 A", 1 1 . .1 U~.~I L$_J| oi Cr^l 4_LaLSJI O^LpJi 

Lajj a l ^ il l j • f ^J ■^~ 4-li i«-< » II Cj Lt - a - Jr.'t.U by t-L>- J-IjJ 3 -A -i iu 

L? i*j o’u 4 -£j)^ ■'»!' aa-4> ^ jLJ.1 cAc- oi^j 

. J..LAIL 4_iix LajSAtta _ (jjJ b£i 

(jiuu jJjj IjUL J.J ...A~I ^ .LUi oLijLlU JAij 

LajJjj Vj (jX.jJL>.t-''j-'i cjLlSjJloj ^LajJI ^ jLbjj^l ^-u\j JoLL-JI 
jjSjJLI y>JI ijx. ^jliJI (ywtJI ^(jryjVI by i-S^La-^M b^i <1>^* *i£>*** 

i*l jA.^.1 1 *J- : I I ULpA ,_£jj lllUL J- .1 ■.' 2~ 4jiS 4 _)jLU. LiaS • JiaxJI ^ 

jji 22 .2^ J ..,.A2 2 XU .-.I > J bil l OJL^J b£-y < -kj£ ?4jjlill b* jau£ A*j (jjiMliJ 

^r jH JjjlojJI 2 . M K aS LjLa^u o (j u . l 1 a-L. ~w . LH J jln l i ,a u ^n } (jjjjjjl JoLLiJI 

5(n 


oLLLjjMJ 3 , ; .^,-1 1 brvLkJI cbLS Ijl (jAaxj cr*^ i$l>J 

iul_pjl JajJs (>a ,CiLa_uJI !>« 33-^ 4X>aas-a ^ ^XJ-U 4- j ., y ‘. n.« - H 

. 1 4 » is\ j i ss -w 11 n. 1 A ,3^uIU 4jjl> 4 j.lrt i> JjLuJ ^ 3? Lft-l^ U aH 

jj~ . JA. 1 ~.II ,-. l ■ -y- ,2 l j~. ... 1 1 _ 2luJ>>JI Ll>._jJj_ljJI eLolx 4 -usL.J _ 

2 . ■ >s\ 9 tl Lj>L>JI OJu^J 4.1 m C c b^-V lA^-*-“4 *—(J-lLiSixj (_jXjJI jarr a 43 

• 1 fl*41 2 i j j| 4_uju3lxJI oLLLjj^U 

2 ,. .^ jt I cjLjLH! J ■ »2~ jl^ ‘.4»jiU!' ala SJoLuj L® <^JLx L puJ i ^jt-il L 

. - -'Xt l 1 *1 *, I a i^ j i j^jjt o^iiLII iIjLjjuoj-UI _ ta «' i) jjl < < i n Llll b~° 

oljuud - 3 *. ■« a oljji jjL~ cjLLjISJI jjl aL>-S'I ^ix b^ 4aj 

3 j 2 < ^11 J jLSJlxl (jjiLutl (jJ-X (j* l)^-®4 - 4jJ^Xj 4xjIj 4j-ljJo olj 

* 

CaLjj^JI (^jJlj - 2 Laj.jJj, _ i.i. 1 I (_y3 jjx j_d Jli u .1 Ij-A (3yaJ_J • (jA- 1 ( 4 4 1 / * > " a 

1 j 11 < ,~.S ) ^ Aj U jU 1 j t~ j r.i lIiLLijJjjJI Jii-ts 4j_i^iaJI Jau>LJl Cal j O J V i.^v.1 1 
1 .A-' 'i . L^LLJij (jiaiJl JjiUiJI I juk JJxeJ . JUlJI 4jjL>-I 4^>L>J1 iilljjJI 
(yj 4 _iq y X- JjJLtta yj jLu by* L^L-t e,\ 1 j .nM (j-aL>. JS-ij 

( n ).VJI oLulSJI tPJI oLL*JI 
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■ Ls $3Lm1\ 1^ 4 >• i t jjjJJ 4.L> jJ.1 4 j^jjjJI 4 j • '-•j • ^ H ^ I**-"" 

0^1 I 3" . u .- U 4-jj.i. ^ I I I 11 I in 1 1 (jy>- ft jj.vJ (Jj.15.1 JLa-jJI t *■ (j^o jJlSl 

serine (jjj ^ m il j- rt -< o~t t _ ? ~i.11 4Jbj_U II ■-<! yj ^ n 4, ,. i... -^ n 2 .Uj j ^.i i 2 ,\ j ,u\ \ 
cr}—( _ , l io^l (J^xo^JI (jJ>S.T JL»-j Jj 1180 th ifl-ll o~i llj 4 jU.I ^jiijJLl 
eAi)-?JI <£$iuJ.l tjJx- Jj^UI i_s>Uo.VI Ijla ^JLajjj viUi fjs ala nine 

tjljJi j t j L fl -i .*. '. c. (jjiLtui (_yic. JL>j a ,i; c. o^JLJl ^jju i-illjj) 

( TV ) - 

V .OjAXJi 


C -« KM l 1 $CjLi_UJj_JI (j^a A .t i j->j ml . Jal 4.j i im 11 Lj^LUl ojSj <jl ^«yi 1 jUL 
Cr^ ( _r *- i ‘ kH 4_Ga^aLfc i^>aj Jlo . 5 j . . I I Lj>L>JI 

L^. IX m i (_yi 4 4 $ a Ji I aT lJ £j-L) (_ 3 -JJ L^jl La -4 .olj-LuJI (jjfl (jrJJ^UU o jl_l_a 

4 j < i /iti l uiUoLij4 j ^3 dUj j• «* (jl jj 

4 j ! *^t jI CjLa^ljjVI (jajL. jyv j^a jjjj 4.i^i L>- oLJT ^yj l «^l t—~il £yaj .(_yC._jD 

oLcj^^o >t> i Lxuj . 4 jj_jju5J1 oLSjjlJ.1 t "* 11 A jJiLlj t1 

4j^a 3 j-llo 4 M . . LO CjLjjJlajs J. Jjl ,it i (_y2jl 4_jjl_aJJI 4 1 Q j .£ 11 3j^uLo 

J^ULJ L>L»JI jil ■ ■ ' "O (jj& 3J I*i il ,, L O 4-J. l I*~I t II LMiJI 3 J *-*■*, ( ^ j9 

JjJji^U <4 jj-uxC LM-i. 4£.j_aj*^a ,<LLb» o_ujjUI I ju6 JIoj Luj . ^U1 ,~ 
oj^-* I-^jj • 4_u^oaJI Lj^L>JI {ja jj>J t—aM^jl JaLuli 1 ^ •**■ *^ 4 ->--^i **> ^ 

<>* J-^ ^>-tj CiLSlxaLuJ (j^a 4jJ^j oJUk gj^’G CjLjSLojLoJ 

( A ). 4_uLj (jIUj 4jj>a Jjia (jji Liia t yl£. V i4_uliJI 

t4 if 

-J- , 1 - 3.0 4_iajj_>JI la^jJ^jjJI j<JLc 4_J ^ .(jiA jl^j 4-aJ 

a 

xx "* ~ , ~ l c?i (jjtj-LI 4_»_j_ua_«JI cjLUI ■ ijVI (jrjj .Anderson 

Cyill 4-3-J^-Laj I jj^a (J ^ < ~ | ijpLXjJ . jLuVl J_yjMj 4 >j"^ ~ ' 4 I I U j 1 1 4~. I.-\J 

(u ^ a 4 4. i j a^/l ^jlaLo-Vl JL > il l 4jjL>l 41... I... i ^ t-. nj . /.*l" 

O- 4 e r*- - L4 ' U ^ 1 n: ^ (J^ (a-^LaoJ V . { jjuuo^jt JjJL>j ^1 Laj_«_c ^ i 2 7<\ j U . 

lH 10, Jl J-lLuiI . 4jl j ja2JLj Lcvjjxj LLujjj ( _ylll ^'--1 i-^Vl olio 

t^j- 4 4 j i-i- oVl (jloLa^-Vl (jA 4-jj l.rt.~i o 5j->.« I^> 4 1 ... 1 ... ji JL».lj (_yjLot 

.4iljiij j-oojjo^jlhJI ,_y4 Lyju*. Jjjj jLa 4 JL 0 I...U ^yja 0 rj ~ ljicul 
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(Jj- 4 - 4_iLuj^a ijjjj ,_yjjl 4 j ij aVl ,jlsLa->.Vt fjjt 2j_uua2JI CjljljLtaVl 

t jLuVt 4 ojMj ‘.II 4_lLjJ! ^^Jx. ^ • -l-«- _>j 2 Lj I 4 J ( T ')_ 1 ~. ■ 1 jjj j| Lij) , .t ijj 

Jaii tyjUUI JSLDI Jjjj JL3 l^wk") (JaVl 4ii-ljuil J^LuJI CjIjIjlUI I * 

(j - 4 j jiS jj'n iVi 4j< i^>jJU !_^<ajLua>JI . I < • ■ ..'■ 2 I j| 2 7, .« \ U ■ 

•(jjX^U 4 g it si 1 1 1 CjUoLjjMJ 4.m k 1 uiaLxta-VI r * > - j j J | d^.U j 

^^axi *\ - ° 

JSi LajLi ix L (_yCjU 4. j j <SI t I I tliUoLijjMJ JjuoxJI Ijufc y> 

. » > 

• (j±*-A tij jJju <_ T Xjil buo ^yiij LjuxC. liLiljLs-i 

«L*dJ ^. 4..i 1 til l ,i ^J- l ax 1 . T I C. ^ilLuu>V 1 ^ 1 C. SjJkjiJI . 1 a *1 x J 

a jjk jjLe^i al<u . ^jxLUI ^LojlJI ^axoj i^Ludl £jl». Cy* 4 *~ J 4 ?~V 

4j^xa- (_5ji.l ol(J j I~ j i.m ^I (jltilj (j l L'< ^If Lj^LLJI 
4jjj_^JaJI 3 JxLuaJI i—SLJVt ojLa (jiiej iVLaa-J .jijjJij aj l~.~ ■ .. Vlj 

4j^U- L$-iSJ (u ^ « - < 11 4_uj^a*J! ^ a . , . , 3^ (^XjJl ^>5La3 .^j^scja ^Vj 

L^LJI oLi^Ljl ^Lojj [S^ ~ i **■ a («jj_ 2_J L«j 4 ».:. j d t m a y 

4-ujxjJI oUoLojMJ 4_)jllall -L1L) ^LojJI ^. -1 2 a ^ Uiv j 2 U 

O* tj^zf e^-H J-alj-4-U 3jjb 4jLLai C;l^jJLillj Cj^LujjVlj CjVLkJI 

c, a « ^ i ^~i i uj ( _yTo .j £-aljjj ^JLuaJ l-l_& £>X Li_jI iLjJLs. - d J cilljjVI Jjl*3 

• oJj * < ~ ‘ 1 1 iJIjjMJ 4j^L>JI 

(J>».xri]l «Li-]i u I hKa j j ' i } (_)-u( II I > .y I jjiSLJI Jjjujtjjl J J 4l ^ r J U «~I 

fd 13 LL-J (jix Laj_oLj 4je_pJj • fdi {j-a 4j Jaoj^j La ^_a ,^1 

.(jXjJJ 4xtua*JI CiLloLjjVI ^X iltitjJL 3j_iLdl 2iMjJI ^jx JoiaJI VJ I 

(!y* 4x_j_4Xe_a J . » I XI ijjXjJJ 4_jj_Laj(Jl oLiaLxJjVI (jX ^. j Ljl i 1- .-- ■ ! 

JojjJJI £yi JJX Jlo Ojjua l£JJ jd 4_uL)jxJt SjxS'jJt J^Uj 4 _uhxjl11 iialjL>-Vl 
.(jjj ,_yj3j •JxjtUl «Lutj 4j^JI e.Lui ^LUI ^yix) 
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t.ll CjLLLuj^I *LaILsV <S rrill oLouuI^Lm/I O-j-uaj 

J LS" < i » l JLst^i ^i V i JoLljjI tVjl i^jj ^, 3*1 m , L$»uajLuaS.j jJJ 

i<UjjL>J» ^Luii ^JLi 4^Lai l^LUulj <Oju^jiJ 1 L^L>JI 

• t _ ? X.^lI iJjjuJlI 4 _xjlu3jl!I CjLLdLxjjVI 4j>JLx-<u ijJjJlU *LuIj 

jjU 4 -j^JUJIj Lx>-jJj_i_j_Ll oj i a U 4_4>L*JI 4 Li^i j-i^ •* . 11 

Lu jL^JL) 4 -Ll*-4 4»l>.^Jj_lj CjIjjIj lZjLjJT j^JLc * <>L *o CjLIsLljjI 

4 <^~>L>. Aju^lau l^jaJ Lftofl 4.1fTL.)ljJlXI i4^iaqjJI Lj^LJhJI £pa ftj, j n* £j j_> 1 li ll b 
Lunji <ijuajJ Jib ijr £.^-U 4jju>Afcll oLLaLuj^l . 4_L-aJI {JtAj ^>Luj 

. LMisJI 3^_u5> CjLlajsj 

iLo jl>. ^1 <b L>. jjuj ab I jla (jy b ^pJI j lib Vl (jV 

4 m,. ll oUoLljjVI <Ji*i4_jJLlll oLtt-luaJI j^yb Jj-udL illi 4bLb»L 

•Cr^jVl pL^tJJl j^^b 4 ^jl iiaaji L>UJI (jo»>) V ( _ ? X._jJJ 
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*=**-.& i :Jocl Achenbach (jijluSi Jj^ (\) 

U J>*• u3 cr^jU A^wajJI ^LLLjjVI ^Ja (^JUJI j^SLiUI JLi (Y) 

Chalmers, 2000 ^- va- , i j .^Li- J < n . i .Thomas Metzinger, 2000 ■ « j ... i . ^ n 

t>flL>. J-C£ oVlia Luui jJo-ll . 4 , m ..ni l oUaLpjiU ■ jjj, «~ ■-'I 

Teller, 1984 .Teller and Pugh, 1983 Lc.j Cognition". ^ ^ Y- • t 

OllaLjjVl ^C. \j. i i fZ V a « J ■.. ■ 'v jI ^. 1 . 0 j_a n j .-VII d I . I ^ . 1 1 aJ X 

tyi>U W. oUfllpjl 3^ JS_| ^^0 ,jl .aUj .{^>jl a2Ly V .^jU dj.,^.l l 
JiUlll £>UI I jj, JL^» oLAalJ^ ^ j-MJoHJ .3j_pJI kiLlj £LuV 1 d UI .v, u x, 
0'Rcgan and Noe, 2001. tPessoa, Thompson and Noe, 1998 jJiil . ^ic.m i 
B ogcn, .Baars. 1988, 199,5 ;Grossman, 1980 ‘.Moore, 1922 SjjLJI J - a.-. (Y) 

• Scarle, 2000; 1995a 

L ^4 J "* ji «o>.lj (jic. i>° £C>jJI jjjJij lA*- ol j ioj J&p (i) 

(5 J«xall) dLliMJ 3^ 3, .,. 11 C>V^*1!I £a 2J ol^lu, ^llfl £ JJuUdj j '-^Ij 

(JuSiil , t> ll Ly ic fjJI i_Jil, tj? (jjj J^\ 3 e(jH i 3jla 

^LajJt ISTjlj U*Jj.l3 C.uL -r .1 ll^j ^jl) (jSL«j .jl^aiu.L ^xuajj l 

t • 4‘U.ij p£.j (jjj j , .‘ • J IJ cJbMjjl (jjJ 

oIj>4JI -u»j 1.1a aSb^SAoili 3.A ■ ( . j 1... v I ~i a ; ...;l l. (o) 

-(Rosscn, Rabat and Anderson, 1943) a^U-gi ^ jj^jl ^ ,u: . (jr L^.| a ji 

LJU. . o-SjJIj} <>.1111 ^jMJI (j4J ilf»LjtJI jl£13 

3jLj <- > _ i ~ i (jjjl jin I I tLftAL) aSlj _ 4 I n 3_ . I I JLic. 4 -tjj J r 1 .*:. A J 3jujui 3 J J . La^L>.i 

® J ^dj er^ <J 1 * 4 J 3 jIjj CjVi 0>44 j ^)jjJ>.VI /.f jU',1 1, Jj ;, j ...n 
L J-^>- i > . ‘ ■ ' 1 1 (Whinnery and Whinner>’. 1990 :Forstcrand Whinnery-, 1988) 
oI >+*y J-^33 3.L jm 3. a. 3U; a V!. a ■ * :. <: - . ^ ^ .ojij j_aj ^ a„ ,^.n 

.iaxuJo ^ .absence seizures ^LOJI oL w o>ll ^ v t^ 3 aVI 
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.^UajJ fuJLc :(\ ^Al . \ \t •) Giuseppe Moruzzi (1) 

<uJUoVt Lo^jjUd i * ■ 15 • V jlJI yi (j^a ^ySLj^-ai jsJLc.: Horace Magoun 

Hunter llaji jJiJI. Magoun, 1952 .Moruzzi and Magoun, 1949 .uu;t l ^Le. 
Steriadc and McCarley, xjL^j • 1989 Hosbon, .-jLlS * > '■ ^ and Jasper, 1949. 

4joxjJJ ^LqjJI £Jl>- ^iJL' v l Llj 1990 

<jJJul_pl (jrt A aBj.lt .(jX^JL tSyj (jc Jjjll (V) 

Parvizi and Damasio,(200l) and .Zeman,(200l). 

Hobson, 1999. Foote and Morrison, 1987 ‘.Foote, Aston-Jones and Bloom, 1980 . (A) 

(jj3 Lr* g-a.LjJll daLiJjl b Jij .cLSijjJI 4 t 7r . 1 1 Lj jL>. jl (jrt-a. 

(jA» (JLS.‘i.)Vt 43 lx. ] t.. AioJ . 4j «■ I-W L« ^43 U~. ...*■ j/ vjJji IjLA j ... AJ jjj * 

# 

jlkj IjLLc An\ j<o & II Ll>»j 'X“1l jj U~ .^jULl 4 JLjjJo jJl <Uj^1oJI aj£\ jjl 
j£jZj ^ o mj Lo» «Qg-i-u«.ll 4 juj_mJI cA£^»Jt tLul cr-JLuj-i* jjJJI 

jm-ULwVi Ijjjlu) Pandora's Ijjjlu ^JjjlLus I ju& ^ZuLj Jja dLi1jL>-t 

oU-uLuJl umILc, (j-Lc 4>."* *4 >jjj. iu5L (*j 1 *i a 4 JjjJL-Lua-j (jlajVi J] 

X U jtSLa^lj Ij 4x4 CuilIajUi 

JjjI^ u^xAJlj • cataplexy ^ljlnSJI ^ «.ouJI <**< 4 «/>*> ijmij (^) 

.JjVl ^ ya ^1*11 lloji .(Wu el al., 1999) Sjk 
cj! j-LiJl ( _ 7 lc J^LJl j-u\l ^J^oLir Hillc, 2001 \ *) 

.Steriadc and McCarley, 1990, and Woolf,( 2002). (U) 
Luaji jiajl drdjS (JjIzLu-jVI Perry ct al., 1999 ^uajj Y) 

Hobson, (1999) and Perry, Ashton and Young, (2002). 

:Baars, 1995 tBogen,1995b iLlinas and Parc, 1991 11995 Hunter and Jasper, 1949 (IT) 
j£p .Cotterill, 1998 t Purpura and Schiff, 1997 tNewman, 1997 

byUJI JLLoj J-tJ (jo5LojJl 4 jjL$!I 4jjuU j »11 4 i 4.aV| ^JLj Jjjjl 

^1 (Jjuocmj . jjJoJI cbt_Ut {ja jjj^JI ^41 ljLi*Ijl 4 "?,\ j i4_j_Lcl_Dl jlIjJI ^1 3j2j 
^y> (Jllil Jj till L7 lil) u “■ ^-tt jujl>JI cLrtJJI {yi (CaL. 2lu*\ jj <4 JjJl5 CjLojJjus <^uLaxaJI 
.( u t . i . . il l ^JLuaJI cLaJJI jl u l n.4i j^Jl 4-k.JuuaJl 4 <iU lU jl ^jVl cbtUI 

4 xosh>> cj^L> <b iuyii jji V 4_i> >1 flu-ill JoLmiJJI viljj jji (Koch, 1995) 

^J^wu^Jl jJxcalJl ^Jj j 3~<. 1*1 4^^xll Lj>U. \ 4 it*A 

UJ^ 4Jbv «**■«■!I oLLllllm jl_i_i.Vl ^jjjLuC 4_j_j^Jil_d 4J1_>. i^41 it <m ( H i ) 

olj .l $ A (yQ OjC .i ,jja £)JJ, t A±xllj 4-JjL>JI (jj 3 

thfljHul . cLajJl Oe-Ju fLojJl ^J3 < a\“ LtMj 4a_ii3 4 t u dJ_>. Jj 4_3 yu3j-A 
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ULcJj aJoJLjJJ Sjjju j i f,~ > ^ ^a ~ i * H a ^JL>- 

IaIjJIj (J^ vj . j> a ! k j jl dJljj] lIILlA ^ jjSLl 4-^jv^4 ^jX CjL£^_>. 

^ u u J S Lj JI J u i ^yic. <**<j .i) \ $I k t _ 7 _d_Lu^JI r, U jL^_>» 4JljL <Lo£L?J.I {_y* (jjj i^JL, 
Kinney et) <&j>J! JoJLhj .<jc.mi <Lsc-pj ^jjuu ojLo L 7 j->. ol $1om 

Lulu * JbJLu* t M"«l LlajJtJ 1 4-ixcjl.djuaJI <jJ^JLl1 eiUj ijy £ Lu hj^LjjjST^^ 1^4 (jlal., 1994) 

. LjxuJ 4 a-A^-u ^LajJl £tJU l«.l_>J jjl£ 
< _ y 5^.i.i-iK} cJt3^>» SjIjIwVI Lr ^ juIjkUI 4-ua^utJI cjUdLjjV! (^ 0) 

Plum and Posner, (1983) tGiacino, (1997) iSchiff and Plum, (2000) tZcman, 

(2001) Zafontc and Zaslcr, (2002) tSchiff, (2004). 

^ 4 _c^LLuaJI ^JJI ^3 L»>LkJ Schlag and Schlag-Rcy, 1984 j£ju (H) 
« * * 

.^U ..ill ji j_,L>JLl jiLaj^ UaMJoJ <Lu3 i »>. j-±-c- iSj- A,n -} H (Jl t 7r~ i »>U 3 j-±-j£ CjVLpc-4 
I 4 ^cjLL«aJl jLli*^iMinamimotoand Kimura, 2000 

■ L-flj.r^-Vul 4_Jj yllfltJ 4 _o*jj d j-wj" 

oljLxjJi ^ya Uj 3 ~<i-c ‘ L 4 J iDamasio, 1999 < > ■ 3 ^ W) 

y»l4CiVUij>U <Ujuua*11 L^jJjoJILcDoUX, 1996 *—J.a n A ,5 X, it icy 1 
jUijVi ^L>JIj £UjJJ «^"ll cjU-aLm*>» Dolan, 2002 

.jjLtJ>-Vl (_y* j-±& ^ >b»L£ ^JjLJxJjl 03 ^-i V JL3 . J^Vl <J-di 4a_& (\A) 
(jrt_c.jj3 .<- 0 .!joJI cjLaLuJI ^ ..._. ,3jjlj oVL>- 

ajub t ^SL«j .(Rosen and Lunn, 1987) u . u n ^UaJI j_« JjoI^UI ^c. 3 .L»L»j 

Jrt 4 JL..JJ V 4 j 1 X U . 4 _. 1 t ] I t Li I ^ ^ J H 4o.j J tjl 

«>5JI |u5j ■ '<** 1 (j5Jt (ji .4jlc Jj^jLJI ^SLaj 

Kulli and iMadlcr and Poppel, 1987) 3 jlc.Ij jju 3 oj^UI ^ 

.(Drummond, 2000 ;Koch, 1991 

elicjjLj jj_o 3 j ,>« JSL^,:dissociative u < : < a-.ii ^oJtU^t^) 

^>511) J < nit jljUA Jlj JdJid Vj ijLuallj * t - A.".~U j 

tAy-eJI a j ' L “^ 1 T '*' Antkowiak,‘Franks and Lieb, 1994, 1998 ^^aitLfT-) 
.Flohr, 2000 :Flohr, Glade and Motzko, 1998 ^ j-*>L 3 ja j-xZj . w K i l 

Watkins and Collin- aj> >. jlLx^ ^jlIj .Franks and Lieb, 2000 Ljl5J 1 j • r'j jj 
C hapman and Stryker, Jlci .IjiaJLII C^~ d j ^ .~.t .jt.^ fridge, 1989 

fji \j±& Ijlia lh->-Vj .UU3II ^ (jJjVl ,Jj .>^1 j II cCeJJI ^ I i. '.II .-.M . 3*... ^ 1989 

.Cjljrt - *- nil 4jyi>JI CiLLsuujVI 
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ijr^- U g ji u i Jl ^^3 pJjU CjMi21ulO Ju>.^5 V (T \ ) 

<Ij^Id 3-xjLlU Jx^lj L-4-4 .^jVl ^L-no-V <xj! 3 'It SjuiLaJI cL^JJI t <2jLo-4 

• l^jai 4 jxuu!I L) jlidi 

Cy 3 <J J^injl £yA i £~ t 4jl f ^JfcJ I Luajj AJj) \ Ml 4 (j^SLj SjJLkXI CaUI (jV (TT) 

Aj.lt ! I cl *»i .UI JpoLxA d ulaill ClLl Xa• Vt JLSJI Lcjj . .Af j t ^ l .ysl A ^ 

. Ia.i^mj 4^tl) Joaloiujlj 

tUlxj A-jtL> <J oaJ 1 oVL> dn-j 4auyu^jJl LjL>JI oLl t ~.«,.V 3^*5/Luli Aj^LlL (TV) 

UJ J **"J«*- ^ ch° 0^°*J A-fcJ. < ■** .> fJ-i-J (jl J^jjl (jV 

Tamura and Tanaka, tLammc, Zipscr and Spekrcijsc, 1998 - 200!) 
jxkllj v lS 3 j I I ^LajJl (jr^j CjLjM^.^1 4jjJL_>J >Ljlj ^ '■'- i-. lA^J! j jj " n > t ^ » 
.(Logothctis ct al M 1999,2001 „ Alkire ct al., 1997,1991) 

^ » . < J. i U (J—fl^Jl <£ j\ iu 4 AjljvI ja (^3 ^J.>V“| 1L filial t j£. Cj^-xC. (Ti) 

(ji ^y . x i.1) ‘(_ y ^.^J a . i j m t II cjUoLuj^I Ju- irs j .(Kulti and Koch, 1991) 

<j-* A^xjL>- {ji>l^jii Luol jjk^l cjlct^>.J ^1 [fju* (jiajLuu (^1 j j^l^ ♦ tt 

• Ul> AajlIII olcljj>.^l 

•(^^^J! (j-« 3 j-ullU ji 4jinjJLI oVL>JI Jjjl>JI (To) 

J>3 Lajlu olSLxJJI <UjI^JI SjljJUl <L%uj i^>II . Ujj *.ll . 1.^1 ^ (T"l) 

. V 3*4 (j n S- .i x i 1 1 lLU J J L a3 i 4JI> ^3 L£j JLc <c.jx x a ^3 JoLJuJJi ^£.Ju 

♦ AAIToc.^ 4jj <nf 4-C.LjL>Jl 

/...ibjLitj IjU ^ Dennett e^jd ^^11 Jjli.r.ll ^HU (TV) 

4_i£j^w J^ljx. CjL^3_L-JI ^ ijr$ vixi-i^^j * \ i *^V 4 \ T J^u-aJJl ^ a »4l m L xS (TA) 
•oLa^lilL 4 _i^oL>JI LAjjL^c ^£.^11 ^ylaxll 3cL3S>JI 4 -JLc^ IJL^ d . a d, i^ f y*> - 

(jl j ■ 4jjj x 11 n~ (^^Jl Olajl tl L L^jjl3 .(j\xll jl t Sj.Ut t <2 j3jJI ^LubjVl 
jl /j AxC. u3l^.xn >VI viL^La j 4 Juu Lui ej£jZ w ili 5 v. 4 J *4JiL vljJLStUI , 4 \jJlska 

Dennett, Liui >tjJlj) Baars, 1988, 1997,2002 r : .^>^i JU£.i 3 juu 

jl jrtuAuJi * 4 « j 'w il|)Ll>V) i . L A jijjJ Sjj ■ ... II SjIjuLuI 199) ) 

CjljluaJI . IjjjLllLjlj 4jpj ol^Ltli 4 j1j^ J>JU Jji^jll jyjljuj 
eljj JxiJt 4jl2j (jJJ ^uiuijj .<JaaJ 4ji ^ .^jJoLu 

Dchaenc and jjjj>- <US I j_a u^±j ■■■■' ! 3JL>. *v >^ .*■ , jlaLSJU 

< _»; ' ^ r j^°! ur* (*L*J' JL*-« L*j*j.ir 1 ,,.»j Changcux 

Dehacne, Scrgcnt Dchacnc and Naccache, 200] Changeux, 1993 and Chan¬ 
gcux, 2003 
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.\o JxaiJ I ^>1! ltJ! A 3 *' .Zcki and Bartels, 1999 :Zeki, 1998 (Y\) 

.(^oiU) ^ : ( . \\ l T) Paul McCartney (V •) 

JjLljj .^LJI All ^^3 ^jVl ill tLjcJJl (jL-ui L7 ^ i-jli^r.j pie. (T \ ) 

.cjUUa fd^o o'<!uJLI olut l^ouic and Wilson, 2001 

c-Ltlll £ya CLu3 jfA <~I \ JJ^-UU 4-4-^-4->Jl j~xJL ^.^JoLlJuLl Q-t^JrrJI f\ JLitlml (VY) 

O^Lcu^l ^p.3 ^ JL£. *4 -LjLa 4-C.j ,t u ) q* j * }} L> Lr*^,***! ^ r . lm . m i l t 4 ij ^-S 

1 d ! i l ^li 4 ^ 1 3 1 4 4lA JI 1 ^i ^ I i i .ii*t11 

Kamitani jtuisjj Cowey and Walsh, 2001 jujLaJjl 

ji q^wqj jai ^ yAaoL L a U y ?r " < I I ji < ajl\j-u and Shimojo, 1999 


| Jj ftLcAJl jLuua 

fjitsi It 30^ I jj-o 4 L_rc_jjl3 .«_1 }LjjjV| ^3 <Luja»JI 3jiLdJ Jjjl 3^ J3JW3 o^w<u (YY) 

JLJjj 4j {j-A 4 ‘l*-a <La£.j3 4-C ^ask~a o' 4.iu)^iJ S yu^J 

«* d ’ Cr 5 ^ A*\0 Cr 3 JUjo^ 4_aJL3 ^IlJI 4-J-j-juA> II Lj^LpJI_ Lac-f-ajl A * 
ju3jJj JjLjv t3>j II jujU> j_>.jJLl I jla j-±£- ' L> 

4Lcju L^_l3 a! ■ .vjj jjj dr^all 4 oajumJI 4jlaJl ^...! ^Ir. j^.ii ^lc. q!3* A.1 

Shepherd, 1991). toJtjJl cr^ 4j JLjt i' 4 _i^n SjlIxJJ u jla^»)I ^o ^r JI 

4jl1 Jl da-i-u^Iu _ ■ 1 > j «>ji3 - 0L-13 - l>L 3 :4 J > »n * H LjM->J! CjLUs 

Ojj CjM ^^ u 4j£x>» 3^1 jJ' o' O ^>^'3 *3^1 jjl 4 -UUJI 3 dJljjV! ^JjVt 

Ij^LiJl o-a 4 JxJLjJI 4JL2 JI .(<JLjI. A 1I l (j imUj J 3 1 «i > . JLLc._ (^Lmi 4-j^xojlJI LjMisJl 

.*-. U U 1 V : jLj^ja lUJjjJlj Jq..cx^j £}£. 4JjJL.au-o 4.,ii.j.<^i„)l 

_ \yt a$\ Aj^u^aJI LM_>Jl ^3 3^uJU CjLiLoaJI jJLA *—Jj>o t a ^ ^ _..^A~1 4 JjLtAJ 

«—3jojlU lt jC.jJI mv o^_j jj j3->*3 O^3^-11 - ^ ^j < - o-^l * 1 4 

4_j_aj 1IjJLi oj_»- ♦ I p » ^ ^jJL < fli'iVu W J 4 3^ 4 _i 1 irt t II bMiOt Cj\ jl a f.3 LJ 
ciJj ^^3 .^LajJL) J 2 jjt Jaj^J <CjjLtxj 3j^j3 ( _>ojj jcJ IjUL LoLoj ^ t^k~ij >< k * < ^ dl 
(.T^jl j 4 >*i^>H LMiJJ 4 j^jJkJI cLj^DI ^ 33 ^-Ad ijJLLb oSu ^cJ 

jujl-^o (jL£j t^M^LLl Broca 4 3 L> ^ 3^*3 ^^Jx. <J&\£ 0 ^ 3 -j ^LIa o^Lj 3 < L^j 

JLj3j_ 5 j-a -.a lur JlUljj .*^yL>. ^IjLdJi ^^All ^^3 4 j^.^ JI 4ajU 3 JI 

^Jajl i<JidLL4 ^Ix t Freud, 1966^ 4«uaJL_> 1 j ^*3^3^* j«■* <r>.3.4 uL^xVl 


.(Kitchcr, 1992 

Popper and 1^^311 j _n^.i~*ll jljjjj ■—jl*r>r! ^^11x1 ojJtiua (Vi) 

o' Dennett, 1978, 1991 Jliil Jji.*. j^JLc) L> ±xJ\ ^yiuj .Libel, 1993 tEccles, 1977 
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Ryle, «^CJj Lo 03^-2 ** a m > I I IjM-iJt (jM 4_i^dL>. 3^1jjj_a=_a (JajJ j_ 0 _s.S/I dJjjJU 3 ■...~1 

. (Jiaiuaj 1 U^- 1949 

>-j_ 0 ^\ir .. l a ^.Lc. ^MLHJ .Edelman and Tononi, 2000 ! Edelman, 1989 (vo) 
.Tononi and Edelman, 1998 <11 ^c. 1 *-f.j.v^ .Ai 

Ijji tr A <Lxi^3j 1/1AJI (jl 4^-jjlsi J-LfljJI (T1) 

otj43JI ^gcpLAMjo (jLc.' i<m ! (CujjLsJt <UjLaj4A>jl jui. Judson, 1979 lj js 
alls ■ C i r! m u .ll jL$*JI u^n CjLjJUJLI J£ 4J>Ldl icJ^iJI .xaXju ^1 

i— _1TV * Ji</ i ‘i ^Ij^j j^jl j j a~i 1 A/l *.f i ..2~j . tt , 1 

Oj Ml <* £y> ,J_aLjoiJ A 0.95 0 j- hufl > 2u-a 1 Jj_ia> (j^jl jLa n_£j_i.Vl 3j I r 1 ~n I I 
‘.Doyle et al., 1998) 4*SUd! Ow-L* ' • • jJ*j Jjul*> jOJI JaaJI ljus 

uiUi ,jJJ 3 <d ioj i3*Li i_aj^_ls ^Xa *-■! * • '< cjl^JLa ojjJaj Hillc, 2001). 

Ij- 4 ** ' " ■ ' " ’ d>kj o-a £-*a>>i> ^ _ jj»L (jixai (jAa-v J.tj'i i.'i 

j>j _ i in 1 1 511 4ojLujI 3Lia { _ 3 JJ »jj <j i^»U <jjL3jjl 3Lj - 3 j ijn S?l ^ -^ Vl. aVf 

.(Heincmann etal., 1992) 

<Ua»Lit>JI <C»5 4jjj«JaJI oM i3~im U gj'i inn II ^ Jjjej (TV) 

Asenjo, Rim and Oprian,1994) _>UI cy> jUL. ^ ju>4j) nm t 

Nathans, 1999. 

‘-dJj (jl japiiS^uIl i *1* 1 Mit l (j^a 3 jLc 4aJL3» 4 jM “vlll 4Ja j.^ 11 .■■■*-! (TA) 

(jl 4 j in lajl ffXA LfJ 3j. j . i i f> 4_n^a_ > J . n-‘l.l j ^a . IjLa. 4 4 i^ I * 'i I ^JJ 

.> -m>> lij yt i3jjLti!l LMaJl ,ja (j-a-ia l^Jui iJuiSJI .-j^o 

•((^J^il) olixi a yd I tJr 5 3 jjjUJI (jJuJt ij^a -tyJ ‘lj LUI i_JI^J (T ^ ) 
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(juol mil I 


* ^ < < I I J T 4 j_jluAj«J I CjLLsLlJj^I 

^yljV! cL>w U l ^ 


. l_p La (Jj i^lxil ^JLlnTi La C.] 3 i t ■ ..1 1 

(') a . • 

*■;>» -^*y-s 


JjLxJ I^jjj cr^ CaUoLxtjVI ^ 34 ^ (HaJj iJjLxJI JAl l ^ 

<a»_ilj ^Ji (Jxo^jij f Md> l <il ,l oj_a Li* (Jxiat . Jajlj^JI ffJLA £y£. i*-,-, .11 a , y 

^Luu V H^HJ.33- JSLij 3x3^1 (jrJjVl ^j-uaJI aLcJUl : 4 j^J,Juo 

SjxiLxo _ I 4 IS ( y£i jaJ _aL)}L>. jaiajca 

1 M u-K*> u-* iuL«^)?i £U.> ^ >i£i ji 4 xjL>J 3iki» 3JiLa ^ $1 jLa ^ 

'• JL^jLj 4jLv)? 1 4- x* , na . « JI cjUoLjjVI ,jj> Uj_>. •-■■-ji I j ; ^ w lj 

u$ui3 Joxj^j ^uj joLii cj\ Jaii v 4?jit.ii ojub *.^ 1 x 3 ,ji 

• «Lc.jVI I.XA £xxu/xJ 3x3 j.- a-~i , , J I Jj_jJaD Lxtfui Jj i^yC.jJlj 

<■** >*iLu« ^ Jliij Jala L>U uJjLi: 3 ^ v LxxJ ju>.y 

txuUi^Jl <>» il o J L . -e -xJI .j-ic ^jl^JI Jxa^JI ^ LiS .3j_)3jcAJI 4j^JI 

‘^ ,J LMiJI n^i>U <. . », . ■ <^ . « JI cjUoUjVI L>u. ,jL Ll« 3 _..„l . ,. 9 i 
iLuj- 33 DJxSj .£L>jJI ^ j-xlLJIj .U .-y. 

Cr*! U^Lij Jx«p V (j-ljVl c£>*-ajJI abeJJl LM*. (jV l^x-vll u x.3tl ^juLe *L>J 
^Cr3j^ l ^>^n aUlll L>U,jI 'VtO (^oxixxxij^j Ui Cx^jj . abeJJI 3xaOia 
^jVl ^j-uaxJI sbdjl Laixj .3 jj_^juU 1 5-JJ^t ^£. S^Lxa 3 J^ixux» ^SLaj 
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aLjjLa- ^Luij V _ (\i_LjjlU 4 i i ;i i ILi JL>JI jjt L^S _ 4yjL*JI 4 j o>D 
4 a jq ' ■***- ^JjJa Lr^ AjJLUI 4jujV| ^1 i n 4^1 j£>* ^ 4 j>&U3iJI 3>jJ»J1 
, jju_ 2J| SjixljJI <Luju^aJI 4-iljr.i] Sjjlj Lu»>se£ (jJLJi p i nrtll i—hj^ui i j mmI' 

^JjVI »l.xl)l j$J V \ . "\ 

■ 31* jl 4 j rl as <LIL^_ulj ^yJjVl tQ m i II ^jkJL»J >qAy jj jJI ( _ r jua^_U iSj-i ^ 

* 

V 1 j jJJ.1 j_a JjLlU JLxJLI Lr j& (J J>ju ijj-q j>l_*j . 1 m i « jJ *l 

(_y3 (jJjVl jj_ua_jJI sLteJUl »»Jl 3) 4 3In ill fl,.» A ( _ 7 ^ i_2l JL&S/I JuJLxj j j)* J '°~ l 1 “J 
(_>.<iSL»Jij .> j.ui.11 j-a jq-iVl JLxJll (_y3 jjuaJI jl Jua3 jj>) ^11 jq j-uijVl i 

(jyJjVl (Jj-na-jJI cLaJJI jLy (_yXjj 4 h *» . jLH «JUk jl JJLxj ^ \ (u- m^v . t I Lj 
jjX. j^ll I jxll jjSL) (jl jSL«J <4j1 j jUilLl j£J .(jJLjJJ 4^uuuajJI CjUoLu jjU 

t 

itlLIj £-A ij^SLi . >U 4_ujuajtJI <~'l Ul , ~ijVl jjo L>> 4yjj <j~i II Cjjl j n~i mil tl i «f. 
-4 j>l£uJI SjjxJI j£. Lj>&>>- LjiaLuU ■ ^l~.n-i i4 j^ > 1) 4jjJ^xo 4,_i^ j miII IjjLa- 1 q I jj 

q ■ ■■■ * jj ■ ^ ‘ " «L%JUI ilal Mfa 1 jl 4_x_£>l3l (j-C l i A 
jUu) (jJLJLj (jrJj^M \J j >A . J I sLxUI ^ 4_i^3_jJI LjjL>JI .4_j^uajJl 

(\ _ 0 JjJLaJI) 4Au<a*JI CjUoLojjfl Jj- 3 La JaL J li-J 

.l^UI ^jyjJ jjjJI ^>11 o'-? 4 ,< wjK?! 4-L^jUI jJb LxLxJI jh&\ 
(jlc: <•'■»-'" I v ji 3 U_.-^tl <LuLscUI olaLJLl j»l>x jjJ jSJ ' a jli» (_yJj^l ^>uajJI 

L* oiw ^ calcarine fissure ^jU^ll Jiaj) LiLJI 

jljx. (jr ASLj V «>i-T >j t > . ~M JLxll o-« (Jjjw) ( _,l i i mi l £J>1I 

.4jjjjujJI 4jJ>U i^jVI (£>uaJl »1 -»lll tiUj (_^ L 4 J 14 7 ta.J rii >j o-ljl 

0j3 >j (_yl>. Y - 

Ajla i ^JjVI t£j m itt gI (_JI>? V 

* m« q 4 -JLoX. ^us>a JUJlxj (>3 ^au jLuixl 4_ ~y - u J . If.l m* jl LjLtxl jSLu 
!<->>j iiiJLSj 4 l~< a I j^aj .(^jj.».i!m 3»lo i_j! mi’i^I j^a i4-»JIjl1I jLlj 

Intriliga- jjixJjpjJ Cavanagh LULS ^LpLij Sheng He ^ 

. ^uslj oyjlj (_yJI (^jJj jl j£-4J 1 j3>. I j ii -a-.a jl 1 Jjliljljk 4jcaLx j a *tOr 
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lo£.^j J in i") jj) *_£J j~ i^l l fjj i l l Ja-MJI jJjljJI ^yJLc. ^$“• ,'j « ■ flj jluaI 

(_y9 4. 3 . J 4 .S (j^ ajr . i*l i (j. > a » lit .(V _ A p iii n 11 (_yjs 4.1 jl i ~i i ^jJI I"|V\1 A. II pJbj .j 
.gjujL>o ^If. 4 jjjl 9 jj^ ^ ii <\Liii ^ 341 jLr»a-1 jy-L>. ^3 jaj 4_uii5i cjlaL>. 

(jj-i 4j i i iij_!l jji. IjjeU 4 _u^jLul>J 1 ,_yi jj _ aLaoVLj jj^aLi- ■ 3jC3 11 ( j J a jJSLuJI 1 JLA 

5JjjJo 3jJuaJ g^-Ljj lj3‘^i d ^ jJLl L}L>JI (jV . L*Jj_ui _ (Luj_3j) j j j « ~ 

Jk . J UJL » {jA Jojuuaa ^JjfcL^jl JUluJLJ JfrJL jj-sajc-iJ 

t • w , » / * 

• 3^ju L>UJ I i j * i x. i J jLl*-l.l jjA M^>Jba j^9^l i. ilVilj i<_3jjJaJ1 aJJk 

* jpj ju a £ 4-iLii j_yJLc j t * n > * I jl>.Ijj ^ a .Uii... t 

J-*—*'-* er^l ‘£3-^5-* *S3J ‘*-®|J-IoVl I JL-4» lioJl ^-jvl_>- £_xbj £-4 

Iji^Luol t4j^-5caJJ j->*l <J£uIu dL>uVl t;r lc kXjbJLSLJ9 

j - dUoi ijub ^rt*> -1 ^ jsljji) (j ^3.l>ji d m * 

jjXi LSj 1 j > . 14 (jrv^w <^1*. *<aL>oI IjjSjJLj fjj t La LL 1 S 1 

-£■ *" y f 

j j ' I ' uH (jL$ iiiDi jj* .(og.: j . « I I 4ujlj i £jj j->-L->JI {jH '<* nLj_>-^1 j-jI) 

Lyj y> jAj JLaJI (jl5 L«5 (jJ>l.l j^C. j^>-L>J1 Jjxj LuaL>j LjjS ,3*.MJI 

U^-* 3j ly . ru <l».j_4 uyja vijjjej tjj jsi f 11 u 1 ^^-®3i Lr* 

«Jaj Loj ^jVl iJj- i^ .ll «Lsc_iJt ( _ ? 3 tflyuVl L>U. (jt JLoluj i«lyoVL (^alivll I 3j<~.II 

ij3 jJ I £Ubl]l t _ J X jU 4 jj ua «.ll CjUaLuj^/l jjLsejj .^~«l» t jl - a .a . U ...j ~~ 

lajh cijj-c. 4uj^>u Don MacLeod jjji£La ^jj He . 1 

03-*d^ CjLjj na t jjLyuJ Cj- 6 ^ ^jTLajj-ij9j-lj1 j»lJL tcJLujIj . ^-1 ~ i“i . ..VI 

« .».»' .' U .I 'llj^ i i' iJI ljL>. 4 «j~4 j IjU 3, ,.l .^ 3 3_.Vit l (Jjj^LAjJI j j * a U~ 

Lj^L^JI 3j L i Tt i u Lj VI j i ii nj V oLyjVI ^ 1 r .\ n,"ut-j Li>.V l^_juUS 3^*^j->v!1 ^jla 
jj* <U> k . -» -3m i^lj • u-*-»_i ji jjJjVl (^j. k- 1 J I I cLseJJI uL>uVI 3.* a"i t U 

4-1^ y il l #JJb l."/ i i^~l . (J) i n~l 4 JLyj* (jjt La j3J (ttJj d3jA.il ! 3-yl jaJ I a .‘l A . I <II *\ 

jLftusJt t^j-J ji ,jji jj! i4_*JLaJf 4jjJI CjI j 4 _ljLSLU i-il 1 « 11 ,ji 

^ jj.ul i <i *» ~j (jJJ JjJ jftJj CjjjI liuA. iaLscIII t^c*. ,_fjjuajJI 

dllj-jJiLjJI ^Ijui jjia*J .4_jjjJI jjC 4 1 3" ... a 3 3 11 olj_jjLiJI ^ i~.... ■ 1 

^ ^-4_uj^5 jjlc, doji 4 Sjj>- dul£ lit 1 JL>* i 3. .u~ ^V_ A p ...31 1 j 3< j^-11 3 3-^ M II 
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Inducing, 

Crowded 

Stimulus 


Fixation 



Test Stimulus 



Cy> Ojj-uo c-^lLusJ! t_ya Idt-JiVI j£j : J ii * tl 'i! £L« jJI j > * 1 - T 

(jpl-S-S £-dajJ jU-u_JI (jJI (jOUl (j-GJjVI 

(_?uJ3-^ (j-* 1 4_je_*_uj 4-aJoLi- CjLi>i aj_i 4jjjs p j j ii " (jS_<u . 

£ ..u i .,-. L jL l£I 11 _d j i . (j-\ a,..J1 ^ ' c jl ." I 

lj_ik .(jj__«_jJI «1—poL1 (J T U_«J (_jj_!l J-=>-L^JL> 4 *!j l n a 4jij (j^l V ,~, M 1 

l£ 4>- Laiia itloJI J^xa 4_au_^L> 4 jJj (_y=Lic_j,Vl ^U~, „ , ^ jj 

He, Cavanagh and In- ^ Jjja .(jLo-JI ^JJ ,„l l 5 ^.^ I I) 
triligator, 1996. 
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^jVI f L>JJb Ja^o ¥r--\ 

<.“ill'll (j_4 lajj>. CxmjJ (_ylj^l IS1 i II iL*JJ! Lj^Li- (jl d_Jj^l jjjG 

JU>Lu t 4 J j» jL>.*/l (jl~ a" ijjiyjiJ jjlri 1 A <j_a . L^ljI ^»jL>-S/Lj [_j **-j 11 d < . « II 

4- laJLjJ I dJU J_y3 ^^jJI (jfi. (jr^j (-flJLjjej La-Lu . L^jljx-aij 2Lp>Jl 
jaxj ^L»JI (ji jijll (j_« (jLl^i i" i m^/ 1 (jJJ ^^L»-Vl jauj .JLJ.I (Jj ■ ■ ■• 

d-i.u.i^ 1 11 CallsLxjjjM ila • "j~" Ljr jJI d j j «11 CjlJaMjj^l jl ■ La (Jic 

frl—Ljl d-jjjJLj <Lxol_>JI 1*11“ £_a Lxjj-a. (JjkijJij A sj , II j»jL>.^/l (_y3 1 

. dL/i <1 1 

JaLAj (JjLuj (j\. Li.«11 djLj^ iu 11 Cil£j_>JI £LojJI .L» l .*■< j \ SjLc. 12u* 1 

paradoxical j^i^LuJLI .^jJJL j jjuxL) djuj_LuJI cjI£^l>JI ^»jj ^ a... jj . iLiXil l ^LajJI 

^JLI 4-j.i.iiI.i 3 II j _ijLxlI I. v V~ i „b d Ui rt j 1 1 4JU j_c. 4 l j. j i j i -•■ ' V djV 

CjLfcjil ji j\jLx*JJ <L*jjjjJI j-xC- Cl L£j_>JI j»jj £/» j j^ql i~ i La jAj -^ ij- jfi. 11 
(tJU (diuj dl i In y j 3CiLijujOj ,_£ jJI idoJLaJI 

^11 (_yfl j»jJI (ji ll .Xj 4_*_iLlLa 3-JL>-lj d 1 j 1 jajjjl j^a jj-C.j In 11I •*•„* juv 

( 3 j-juxj <<JLJ! dJLJJlj»Lij ^_&j PET jjj-bjj-i-JI i u il»■ il i ^ n x b ll pij i^* l l \ 

(_)£• LdLaj jx 4 a *j , _ i a " ■ a ^ Lxfl jj ^aJLsJi ^LqJlII JaLjiJ t b a i 1 .XI il L < jj$| Sjjjua 

dj-jj_2JI ^jJ^LLUj (jJj^/1 i^jxuxjJI sl^eJJl j-a-uj i(_yjLi- (JSLilo .. U X _■ 11 c 4 a. t 1 1 

(jj-L- ^ djjo^ajJI ( 3 -LjLii.l 3'i Li i n i i j i^dljJajJI CjL>>jJll ^jjLi djjLLa^ 
U^Laj I jiLAj .Jauxjll! (^JLuaJl ^-auaJ I ^j fusiform gyrUS d A. A 11 1 

ftLrji t _yjJl (illdjjj (jxl x a-' v ) JdLxujllJ Sjjj-X 1 ! ^lill flj_A (jl (jlaljjil 

er^ <J£.LaJ (j^Ij^/l ijj in 1 1 1 sLtUI (jj. 1 3 iiJ (jjjJl jmmu 

j J r . ^L *> 11 1 1. 1 A> Ja L i j uJ (jl ^ 1 C, LxflLxasI >LJj * l 3 i Lc»d idj > ■ 11 ^Xl djjj 

3j^ilx4 (jJjVI ill gL >J Lll j xaj o t _ X 

j—».j_^ (^j djj^ d_L^_ul ‘C j <a d_o. 1 ir-i (jl 4_4 JJlUI jj « 11 jl j a i_ 3 j^j«JU (jja 
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C»l < _ > rt n i^fl u < i.i' i ijj-UI J^a CjLua^aj t-iijJLj Ja_>JI ^ u 2l.~ II Jjujo £l_ajJI 

o L j ^aJt m i 4-a>uyil j^I jxlj^aj ^Lj Ll* j^aj) phosphenes 

lO' 1/1 - 1 ^ tbeJJI LjM>> jl iiiilj i/t ^J V ijjftj * ((" 6 ' "Jjj 1 ^ 1 ^ " J_j* j ^ 1 ' 

■(jX-ji! AjjjlcuJI CjUoLjjVI Jjj ajaa. (_yJjVl 


l£a 3£JI ii—il m r Vl £«_>. ' I -1 - ^ *"* j 1 * ~» * 1 1—>lj'? j* i »" ■ ■■“ 

MjL* Ls-jJLl? n_il i /if >U JLjJijj_a Ag« a ^ Peiifield ' 'j * >' jjJjj 
i ~i l _ i I <1 t I I i_aVT j _a ^L-doJl a a j Uj l 4 ._i.^.u3^JU l j aIj ->- j ■ U i l jx, ‘~ } L a j I•t 

. Aj .» m i £j->-& Cjljjj J>s JjjJLu (_ ;r ju3 j-a 4 _c^pc_ajn. jtlLiij ^LajJI 4 _l>.Ij_pJI 


Uj—^—^3^3 5— aaj -4% i-jl—Ia^Lj (jJl. t 21 1 (jna.ll Jj> slj_».V 4_>j_3 SjLjI 
i4 2 n oj_a tljjuoi JiLe 4 _ljI Jlj Sj^juaj (j .n . ..t -O 
L°J *4-X>-iaaJ > 4 l*i 4jjJLo CjI iOM -a- c. jaaLaJi jjjVlj 2 \j I a 

<"Ul£ 



Jj, > i i i ij J-a-a lx. JSLluJ Jjjj JjjJI (jfJAJljil JLj ^jLuiJI aJUb ( _ r >- 
Sj^taJI Ain ii u*lC 4 L ni^J Ja uml i XLj -4i f .I tin u» \ 4. L t j mjJ ^JJLcLuua jSLaJ 
^JIaj .3 j . i ~ il j a al.>l II j_o»uj <(Jiie_i 4jLuaJLI 4^C , A I I ^ U ^.~~ , 2 a I 0 '.a l j ■ a' < , 
ujjfc Jix 4. In i j -U 4 -L‘l^l l JSLjJ.1 Jn.mA }$ llj aLalxJlj aLJaVl Ja Jji 

{ ' T) . j-Lajdl ,yj S'-^l 

t ~) l In i i i jVI (j) 4- _ i f .l i In m Vl 3j. ^ . -v Vl Ll. -^ Jj_lSLj Ja 4 a 1 < " i Jl jSLaJ La 
ol^jJ-il 4 jjj . 4 j ,,i ^ JI jl 4.j^ j i~i tl JaLJiij ■ ■ It- ~ ~ V j _ ;r c _jJJ 3 ■ ■ .a> . I I 

lO } I l s' *»• " I 1 1 _ (j_jUI_j «Jlj ^uu^jJt Zjxxa - 4^jIjuJI 3 ^ ^ .1 1 

L^l* ^~ ti * L 3 .i i iiiUj ^a ^Aj .ciljj ^a l i A ajLuanVI 1 3 aj*#~ .**1 j a 

•U-XJ-U 4 j i m « 1 1 oLIoLuj^/l < *•< , ,;■> . (jJLxl jjJoLLaj 4_uL3JI 4 jj— uajjl a a U ; 11 
i C^ A i Sj-aA^a (_ 7 JxVl 4 j_^ m jl l 4 a I n Li^a mi II aLseJLII j j a ■«.« 

J- * <» lj} l£ > . ■ I l sL -a- I I I Li3Lj_usj_5 ^a-k.lj Jl ■ I j ‘ i ■ a 

4 a In f I, ^jl .. i > i l Ca> i ^-L 1.1 djl^l in a l il a i U Jx l a *jj 4 _i) <a i CjL^jJLxj 
-*^ vW O' 0^4^ o^i^l 10 a JLa jl a33x 1 V n-dJj ^aj .(^jVI Jj •>•> • <1 at n- 111 

. Ijui 
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^ qUJJI o . 1 

£yj V 

i£j '-^J. 11 ^1 j&Jil LjM-i* o' —uiLj-a LkjiSlj J <a 9 I ( _ ;r JV_J 

lj\t a eJU A ■■"■■ 1 ' - lol uu i II ( JxJ9e_uu> O- 4 <Sj~ " \Sj 1 ^ ^j)..i-'>JILj iln-u j—i 5? 

-■ la-~ii (_ ;r 3 4-ujuaxlt 


^JjVI i^xJI f.LxJU1 bMi- 

(3-4r. ( _ 7 jlu» 3LI iJjQjtii i—ox>wLmJ 


• ObjJtJt 0 -° CjL^jLlII jj i n~ mi* (jj-ij.»JI LjiLi- (J^a All ^-L 3 

(jf j .,. j 1 1 (jm_!l jj tVl-U aj j » 'I CjlO^Lb>-VI f»ljLaLLu>l 1 (j i’v <ij 

lilxxual JLo . LL£Lo» JxjJI (Jjljscj La ^jfcj tQj-b-xJI ^jjbj 

. 1 J). I■%.j (jiaxll i.d.Lnu ^<u Lk_l>.j kiLuAJ 4-0 j£jj »(_j.i~ull (_jAxj ljL-i*J 

JJUk ^-I-iLoj Qj 1 3 .^.H (jrt-J 4 _lxoLxu^I 401 u. 11 jjO i*U iis>[ £_0>j lijj^elb 
.(Jjjtxll jjLus <OLlx»JI ^C. JLljI j-jl_uo^?I 0^ t a 15 .,3-a-*JI j-ixxuj 0^ ij«ll (jjLjj 

Q-ugj Lo.^J^jxjo3j_^S[J! qLaJLxJ 0^“4J ‘0* ijt . l l LMi- (_y3 gj>-UUI JjUia (jxLxi 

. Jj-a-xJl jib i7i~i ( _ y ic. Lj^LiJI lIiIjJjSS 


jjj_iij Cumming j J—uajj j^uaJU 4 _*_j!j cjl_>JL»_a 5A««.l <« > 

aLseJLJt LjM-L 0 ^ -00 a >«J?i m a II ^>_xlic_o ^,0 Parker 

(_,(,« a j J *s ,mi, j < . ■ j ■> ~ ... j 'b b j J (_,0 (j jj ■ j ' I 4 _jJ» 1 lljl ^j r^ij II 

x ^ SI 

ciJjJuo ^yjj ^4 4 jt_ 3 ^J lioj-c) t ^jC-JlJI _tij 1 ^ 

J / 

» ^ * 
tjq f. ilJjjLq 0-3^ jjtxajJH QjI i~» II Cj La j 1 1 a Cjj n i"i L^L>J1 a. 1 A jjl j^l . Loj « f■ 


. l_£i Jajjjj 


x* i _ t 

jj.q.f. ol^jJUa LLajL£ (3 * (_yjjLi^ 4_LLq-a 4JLjJaJ i LjM-L 0_>LscJlxul 
5 , 5 a * ' , " 

4_L>-J_q i**.) *! x L^LiJt aJub O' ^ < a^ gji *~ - ul - LaLq-j 4 q l*< -V q 4_qlx. 

(JajlLI Ijla 0^ OiW^ 1 Ls S' > a~< q '" cjtjLil aJ^jJ 4 q. »1 •*• 

( u ljLUI Jui j£\ 
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53j^aJI ,jjyi 

"''.'ll ftLfcJJI *ljj 4- _ t n n t JI L£UJI (ja n h » II 4__uJL«JI ■ .i>‘. ..* I ^ '. .. 
*“ J - 6 LMi. (ja La. $ a bjaw oja .(j g ij .. * JI ^ Jal.»7i <^1 j j It ^jVl 

-Sjjvlj uy^ o-« ^JjljJI ialaj- l» a II tlr>3 4 i_ MifleZLmJ |_£l i »II 3jjl_>-1 »LxJLII 
uLj l*U » il i n i rn l (_yjJI (jrJ-*JI JU J L a o iLjjL_i_a i3j_jiiLa d i..^f 3C . 1 

■ ( _ i 1 a J 1 1 3 |_gj.nu-Jl (jjjJI L^LL tt-> l I 

oujJI Ja*.xa [$ jlJ ji clLaJ (jir lij LaLaJ 5_^...l ; . 3 L M11 „•> Aj 

‘^3 "- 1 * ' iJ a .. 3 m * 3 j_ljLu 3 4—,«, a i» 3jj_aa jI 4 1 .CjLajJ_*JLI 

<-*-a-iJI (3J-3 <j! Ja . u l« j II jl (_gj-i.n-._JI (j yljjJ I LgJL-*-! 

t “ J 3 J * CjjHwaj I jj VI > ^3 . 1 I Lj 4_il_i.yi Jl (JljlJLj j»i ,J j ... .1 1 

yj—^ L?i-a o-LUl <-3j_*_i V jft &Jr-lj j 4_nj-uLLa Jfc> (^3 - ■ <1 ... lj 


(>9 ‘(^3^1 aLxJJI (jic. Sj^uoLa (jrLJtJI 4jjl>.! 4_«jLitlll L>L>JI jV 

A. _ I _ I i at■*I I oLLLljjVI (jja Lj-». O i >i _i I a La-All Ijl_A LjLi. jl gr ~ ’■*. ■.. » jj j j i 1 1 
o' I-4-* (jrifj V JjhsVI (jrui CjLLcJ Ji-J-a l^J b>L>JI eJuk jV Ja.<>>ll_jj 
jjiajJ |«^XI ja 03^? ^ ^ ^gLajJl d_ja_J ajjj irilLi d_»-Lxa CjLojJLJ.1 olxja 


f L Jt -LM *lj 3 l£ > . ‘ J l *L w . l I I ^5 (J-uoVI oj-*J jtj y-ua 





o-IjVI (_gji <i_ i l l a bJ L I I LMi-jil-u 
^^>=*■3 U 5 -* JI u "®34 

Cjlj-'tn II ' ‘I I...I —ojtajJI o-C. SjLc (jj ) I ,jh;LJI j! V_V 3 II j-a . i ~ 

(j£. '■'•.‘II oL _ i > , _ i ilj3-u<l ,j-a ojSj • LkaLu! (__,Ui ^^jjl 

.(jiajJI L 4 LLL) j-laj ^1 4 j u^ . J I b^LaJI aLilal ^jJJ 3_, l l cjLLLjjVI 

Ja LoLjVi Ijj» L >. j-a Martin OriJjLa ^>3-3 Gawne 03^. ^3 o,__l 3 5^=31 
l _g3o^ u VI Jj^jl (_^3 t^^Vl iSy- s- i ; I I sLtill ,ja LoLJI ol. 3 _iU II L^Ls- jl ^1 £y 'i a Jj 


- 176 - 



I Ja Lu tiil (jl^ ^ ^ ^di^jJI cLul LxuLufl jjJLL) 

utUj <jlS lit . L^K ts\ .11 ^^Ltbl JulC. jl 1 V? 11 ^3 ^jL^JL 5 j_3c_9 

^ (jl ^Lulwl ^ a ^ ^ ■ 11 f 1 -*• MI Lj^L^ J^J |j e-tft *s** 

.(_>Il<sjJI *Uj! i-Jiajjj V 4 j^JI ,jV i-LUja^l 

a£> y&- jl J <i7 i. i ..<il (jjaj ^ -‘ 0^3*1 “iJliJI J<^1 .ill lij^i Lo£ 

CA>-_9 (JJLLlC. i—<33 iLljLj juJLxJI j ' ■' .(j r i ■,» I I 

jl m~> -^ 4Jjlj3-L<il (j£Lo CjLuJI IaJs .eJjljjtj JjLaLj I_>jUo cjJLgj i_. 3* «*■ 

.( JT jc.jJJ d j u ^ <! I cjUoLojjVI LMi- 

(jSLxu -i-4 m i A (_yJLt (jA_*JI 2_S^_>J 4 -_u_i in » It oLjLge-ILmVl 4-jjl n a (jSL<u 

- y 

c*jj^a laj . al i>i U aLpviVl ^^a (_|3-ia . i g i~ i. l lj (jr_*JI (j\jv Cil <!-»-"■ -VI < 

f 4 £ 

LflLa3 (jruljlAia (jljJLu i4jj*-jL>JI Sjjj-aJl 4S^jtJ Lili-ta SaJ^JU (judl 4fsjjv 
ja j^yjl (J j *»-~~ SjjuuaJlj Lgjla (jji jLu_JI (^Jl (j\_LL*JI 4^j_>. iJljJ.1 J j_t<a 

(j| •(jjLwx£_Ld (jj-3ajJU (jjjia (jl i_aij-*_J 4uSLjlluJI 4_jaLusj GLt jjju y~ l " -» ■ < 

SajLLajs (jj& 3 l>oUJI 4^-%JJ (^jl I < i~l la i_iir.~y-L.Lu3 ijj uull «LaeJUI LijL>. 
>(JiUj .(jl33ala (jllxijtj aLuaJJ aLao'iJI SjjjuaJI 4 £_^»Jj < 3 iff' (j \ lj« I I < 4jaL<S> 
L/P'J 5-C.J-LUJ 4j_Ll£. J^scj (jl^-p- (ji_> (_3j-flJI LjLsJI oJJt i_2jjlj (jl (jSL«j V 
il l uLstill 1—3 j i^i~n i(_j I * U > ' U j-l .(juJI 4j j_i3 4,j,i.uj d Lj.la 1 JL^uiJLI 
La*tjj L<aj ( _, lo i ii_g-JI 5 —lc.j_^ II 4.3.J a -1,11 (_ya LjjL>J Ja-Sa (jSLw . 3 X .. - I I JiLa 
l(jl5a^-3JI U-LC.J *JL>.l J-i-Lt-L) ( Ag i ntl 4Sj->.J (jsjjl 4£^2L (jl_J j-t-JAjJI 

(j - j u^.J I eLaeJUl jrLn (*JL*JJ Jaal mil ' j •*• I' <Jj ■>•" > 

. (<JLaJLj 1 4-OJjJco ^4 ^13 ^asLlj 

4 j fv-uiuJ 1 Bjjjuo (Jpvj 4JLajl^Jl 1 5j 3 ^ujuUj t-JjL^o JjL4-4 JSLoiJ 1 ^ A\ 

4_ijJUJl tjl ^13 CjMjc-c*JI JtjusjJ . A^jJu La Lujj _ lMj! , „j 

.clJV frl *?r Mt LjM->- ^a-JaJtjl 

OJ- 5 LMisJl oXa £yA cAjua pj fj\ Cj\j-Zu£. 

Lu (<L^-a taa>j (^a (^>3JI JoLUJI I j_a (y> ,j\ ^LSutil 

, j i^ i c, (ju/aLJI (Jirinll (^a 4JLu3Liixa 4a>JLi-u ^LtaJJ 
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cL>JJ1 <_yJ) <Lut>pl 2ujJuJI Ja 
9 4 < a i» l> jV t 

^LtUt oi sjlSIa LlLji a^baji jaLiiii ^i cauVi j* 

^ ■*' _ 4 ^ « y j 11 SljJlLLII o Jl* jj_*J L<Uj S(_ r C.^Jl Jl_JjjJ 4 <l i riLa. (jJjVl I^ il l 

l Jj • ■* ■'! cLaJJl LjMjsJ j^.Uj.1 ijal.iui.II - d j t W...I I CjLajAaJI Ly S‘ J i'nti.A . <~ i. ) 
dal <*i ill clJLl Ij Js (jl <—il iiof^l ij S (jjjjlj cl < ilr . oJLC, j-jdLal . AjjjcJI 
(^1 J^c. 1 . ( _ J X-jJI 4 .l<j»JI jjUo 4 m! *>il 4 -»jL>J 4_l*_>-j 4-JJLxj ^JLclJLI 

.jmiC. (j-tualjJI J</-i.i1l fjS I JJt 

t 

^-a-aiTj.1 JoLucilJ j^-LLa Cj3^-° ,jja 4 j »->.j-ll 4 jJjl1)I jjJ ^^Jlc. ) Jj I'l l < V\ t i~ i » l 

4 'I -** . ■•' \ V - j " *»■ H tllljjlj ‘l^ 1 .* 'J -" (_yJjVI (_J^-uajJI cl ^ 1II fjjs 3-iJL xILc Lj}’L>J 
4_ljl>.jJI 4jJUlIII (^LZul (JSLcuJ (Jiju (jjljJ (Jjlc <—l ljf . (jr 3 1 Jiir>JI cj^juJ . (jl^c>JI 
jl i~i*>• I ‘ t ‘ -11 a j I » all ^ i 7 <~ 11 jLuJI 4 aLc) (jj. ijTj .‘'I cLscJJI i^jJl 

^ ^ . .V-1AJ JL3» ^yjl jlSjjVl CJIA 

ji^xukU 4Ucidall ullaLjj^U 4 jj^a}I Jsj^uJI j^uu I • 

JJlchJ. oJl>-j 4,a,is> 

+ * * 

.y£±$A£m JA^l ^L-t t _ r ic. 4 _>»I^ju 3 A^LuaJl JoaJ o' jjrif-y :£cJja^II I _ \ 

£LojJI 4_^JoJLa oj-SLj o^>- 4 a i^> 11 tllljj] o^-4J V :<U ) j> ^ , T I 5. > ajlH „ Y 
.4U4M> Jj>£, QjjaJjz 4ojJuauJI CjUoUjjVI 

cDIj^J (jl UAMlla ^-L^olol i t -a jl j i.W*! 1 ^ n t n jj tl _ V 

, <1 4 .^1 | 

(Jr j-^uJl daL^llI 4 jIju t U i~j ~ ol (jiLIj !(jiuAjJl JatiuJIj ilJlj^Vl (jyj JoLaJjVI . t 
.<jjuaJlj (JT iljJI /oo 5 JjLc-43 4JjLx^ 0 o-wL^i cr^ 4 j^J 4jJL>jj 4li^1 l 
CjI£o^°^JJ 4 i j 4.^» II CjUoLljjVI 03 S-J o' q* . » »J :dllI OLp _ 0 
.ijJljjVl X3 4. x 4.u > Jt CiLajLdl 03^ 

A KLA^xt II oLLsLijjVl bjL> j Cc ftj (jl qJuJu >%.i ) 1 j-^l j-# - *\ 

. -'ijiir.llj .U^Jl 0 ^- 3 ^ 
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pip'll III »1 rr 111 Lj^Li- pii JaLJu-lJI lLsLjJjI (JJJUcj Jjua-dJI ijub ft J 

CiU-iLjjMI 4jjppjuoJI pic, ^_~\ (JpJLsJI ^pjrej -tjjj lj "\‘ ^ p-gpJLi 

j 4 jjpp *ti 4 j , ill—da a >— J uJ 1 ip_dVl i—JJaJLjp r .p 1! d j > *s\ • II 
pj* Uj-»- pp. l .J pjuuajtJI JaLJuJjl p « . J 4 » i ii <1 ppSLj pI •(dr'-SLojU d J ■ «II 

4jMi]l jjjLxJLI pjlj i^jlpjl J is~i .ill (_y3 UAfllj La£ . pCpi! d j; ■'-• " .~i' U1 .~jVI 
£*-=>pl £-Jpj«s (J- u -a-j p±g iJj^sk .J IplpVI (_$J 1 ^ 1 i l l tLtUI p£ JpJUsJI p£ pJpVl 

LaJp-^? oj-jL oaj i^Jpjp IpjuapJll V 4jp.l p»ap ;L^jJ)L>olj 4jp_uapJi Cjlp-aa>J,l 

Lj>L>- p _i I ) ^ i(J u~i d 11 IjLA \ j ^ 1 Cj jlp i^vi <_<jl_>- pd . 4_jpjua_> ■ -1 i i I ■•* ■ ,. j .4 pJJ 
.(jjoLuJIj (j«dl >Jlp ^jlpJl j Lj« U plpVI J) ibtUI 

i4^ju3jJLIj 4-pL*JI i_3ppJiJI pi 4( _£pjjEj pJpVl (Jpj^ijJI aLeJUl pt pi t-iLL V 
pi j- ±j& J <—dll . ..t I . dip! I i_iii j pi pgpjl pi L$ic j_a»_i V CjLopljuo p 'f- 
•ifp “** ■ ' ^ p-Cp-L! (JpljejjJLJ i-flLS cUcJJI ljufc JaUuj j»JLC pi pig p-fcp-jj 

4ojuo pi 5 jj plJI 4 j1=JIj 4-cvjJ ■"" CillLuJI (jj« Ly d,,u.<i,l.i 3_ijaj Selpi 

^ ^.pgpi] 4_Ljjuajtll djUoLjJpVI £ya lej^>- allm-J jjrIjVl (Jj^uajJI alscJLII IjMi’ 

4-j-iLxJ I dUj^JLJ i 4. iKt lull JL>JI J A l_a^ ,«btill I ■ i d> d ,~, i V I 

4^a^Lui (_yl^ 1 d,~Lt_l V (Jj tr~ill j j»^L>-VI (jl Luajl j **•.*) d jd l C j. jr I j 1 d ir I|jj| 

.(^yvi ai^ui 


4-C.J_au jjLailLj ,ji 6^<y L^ J ^- ,a «cr“ ^ - cLua^VI' CfjLi-a p-u^-g. u '^ 

pi 1 I~IJ - La>. I j j m i T |^dJ V 4-J J^dp i ii I I 4JV1 dJL^ pi pi i c p II 

* * • 

Jj I a 1 W> a LijJLa r. p-lp^M Sj :" eLseJJI ^ i ■'■■ V ^ j_.^. I I ^ygpJI 

4 niff*) p.j>a rt"il pj ^tri) £jais\.i La JU>*pJ V 1 iuSL&p . t il ■ ^ r S* 1 j .".~ ^ I r 1 n dj ~. < 

abtiii pi ^jVi ^ ■■■ ji frt ^ 1 n 4 _j_i_u_>ji ^ ji^L 1 . 1 ,1 ^ 1 r 

i L y*\->y}\ L^_*_xId^J LajuIo 4—AlaJu4 4 JLv 4_Jli3L_Lo u..4-?e M j »^JU-u_>JI ^ 

3Lj >< U A.j.jnir't % 11 CjI C .j I 4 jL»l1uiI ^JSLJgJ L^L>LoJjl »i-» ^ j ^-IrL I s L i?*- l 

< TT >- UJ 
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CjLjL-Je-IL i ii^/l (jrt-J SJsMjJI (jC. 4 l~i aVl IJLj^_a ^j3l i4_JLjJI Jj m h II 

cJljf? (_yJLj I aj 4 J III 41 (jl (jJI ^Lia-I (ill j_J f LiiUl (Jjl 3 (jSD 4 J , !j-> x 'I 

cLadJI <jl f-C-J *' 3 ';.< oLa^ldtj c-LaJJI SjJLa^a (jJ^Lua ^jj.mi")I sLalc, JJLpcj 

. j-ufs Jo- ^Jl 4a, Pi ia 4 jn 4J (jl (j\jj (Jol^aLi dj <U a 4 Ui_ij <4 (j ii a Iaj (J5> i~i 4j 
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.>—ut£ :(\ A*\Y _ >AW) ] horcau jjjjj ju-Lj iSj-^ (^) 
• LL& ojJL U oULJI (Crick and Koch, 1995a) alxj* Uju(Y) 

•v^j^uLi juu UcLijI Block, 1996 

jj jjl_ c. Celcsia cl a!., 1991 j-iajl - w -'■> ^ ~n ^^cxJI ^£. 2 A r u >\ ? £^LU}U (Y) 

JL>vU <J7 3 4_jj> tm i Aj^loj <Jl>Lk£^L^ ^Jjj ^JLju ^ -< ■-* * H <jr 4 _nJI ^ -a 

JCuj L^JjLlu iblindsight ^ ■ n ^uL l...n ~> i a . t > 1 ..-> t 1 

tjr i^3^_4 k lrv.I,~i H 3jLcJ 1 ^ rj ^yz J_SLiL v^i.x j JL_3 . Y— ^ V ^ ... ^ tl 

4->>J-U L<_4 i^jVl ^J i l l A > M l ^ <JJl_LI i Ii.l~i i j^a ^^jLju jJl j til 

:(Ffytchc. Guy and Zeki. 1996 yJjV' Jj . ^J l ^LaJJI j^UhJI i^jJI ^ iLObs 

. Slocrig and Barth. 2001) 

- (Horton and Hoyt, 1991 b) 4 _ul juJI 4 j y ^.tt jLliJll *-_<*• ■ ■^" ^ ^jUJI ^ <a.i) I ^ 
.Koch and Tootcll, 1996 JJUJ llbJ - He.Cavanagh and Intriligator. 1996 (o) 
i Blake and Kox, 197-1 L^j Uj 4 4 4 j^j>u ^yn Lc^j 4 j^Lajj He 4 _>^ 3 o >*.'i t C 

\"t jJ^ucloJI jJa.ll ) l _>4 11 4j_j(3 oi j-yi Lj ^_JJ ^CSiyi jJi 4 i.’ C . 11 <ji 1 -»"■ . -t o 

4 a 3 j jj 1 4 j a I i h 4 i it , > V jj .mJ 4 \ i u i I L 4 jIj c^^wJI Hofstolter el al., 2003 » 

£j^bj3lj 41 "ii > I_l 1 4ji>^(Jl oj ^ i^\tl 4 j^I ^oILuil ^3 ^4^0 t aIajcj V »V j»t j' ''j 1 4 j^L* 
.4j^ill 4a3^JJ ^^ *nJ I ^UjJI L^Lu Ijb JLubua . I 

Dragoi, Shartna and Sur. 2000. (3) 
.((«>.>UI) 5 . 5 . JI J>L jl^v :inlerl'erometcr (V) 

He and MacLeod. 2001. (A) 

4 J. ■ ! ■ ■-H I 4ojby^i]l jjJaJI £«jJLj j jihi II il>.yUI oLbCjl ^ iS^Ldl ■ . ". 

Montascr- Kouhsari et al., 2004 :Hofstollcr et al.. 2003 -.Blake, 1998, v - n.-.-.t i 3 yLj 
Hobson, L^...!ji Jltj <( JL_»JI j-l_ajJt ^1 4 _^,!jj Braun el al., 1998 ^_Sj (t •) 
tLtJJI Ja jd .1 Js> ,»jdl Jioj 1 . aC fc ^- j (.J . Stickgold and I’ace-Sehotl. 1998 

.(jLuiu (jLojJlj 4^.1jJI 4iU 4 !i~4 l~l (j£. ii! 4 aj^oJI j.jj t\jjI ^JjVl 
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CjISj^kJI ■ U ■ U ^jlqJI r \ itlj d l-il-> A.11 d3U ‘t 11 ^jL% wbcl]' JoLuU ^JwC 

. LdLoo oJ&V • 3_}jljJl CjLqjJLlJLI 1 _tAL q_£j jruLutU 4 juj-aaJI 

cbdJI ( _ r 4 4~jJo«uaJujI 4 j^^ ill jl uf.VI ^,3 Lutxbo 13] t Cjr ^>jUl JSLly 

O! ( 1 ^ <J* 11 <Li\S ^30 dLul L^IoIAj ^»JL£. (^d+blu jjl J-albc-j 

Ja3 it-i-i-i..* tjLA . 2 loL*JI Ajjj^JI l ^3 Lo» >11 ^i_>Jl «.Lut ^ISHI 

S^jU-i ^ 

.d i ll ~ II 4.. juajVl ^ . >> j. 11 l >1 r i ^_Li ^ I <* t ^ \ ^ 

Kaplan-Solms and Solms, iSolms,2000 -1997 
.JdLl JSL^o <UoJI caljoVUJlJS Pcnfield and Perot, 1963 ^£jy Pcnfield, 1975. (>Y) 
hZ*£» ^Jajul., 1996. Schmidt ct Ip 1 •>• <■> <ux.l<In i^>Vl ^ 3 jlcI^ <Jl> 4 ^j (^) 

4 Urtj 4 jC 4.1 *^ VT 3 jJt LaL&j 3 3 _. A< ^qjlJI ^4 j 4-uUlJI ^3 31^-41 

4j^_po ^,3 (jrl^l tSj^-l -)I Uu3J Lda3 YA 3l_*i^3 jjui 

Axuu olului^i o_>L£ 3 j \j A 11. »1 U d9l j_uL>o jlLc. .(l±U j juu izJLjjI) 1 

t^)ia3l i *l .4 JSLIj . Lax*1i ^OAgcoJl 3 *JLu* <jl lou (jl£ - ^ 3 .11 

JlLc. .^jJLI JaxMoj 4-qtyuJ Lojj « j j.W<tt jLaj S-llyj £_d A ,.j All ^_^>. j.ii 

jyAj*3Jl 3^33 3jLj . LJli. 4 jj_L» .~il '., A, .j A|t »_l*jI£> *jLpJl 4 

Lj^3j 4ul2ujS\ (<J .^-LOJfejJl 4jl^j L 43 - 4 -C. ulu-L3-3JI »4yjlj (>o 

jJuj 4 UK ^yjL^tJJI j._i A ->"«T1 oLlj^I ^3 .! Juv 4l_>lr>~> «»4 LloLau jl dL>ol JqjU 
3jln 1 nVl jJl^-4 jLuaodl yilay ^-4^/1 jjV L»44J t4^%JLfl 4^_>.^o CjISjJLo 

Dobelle, tNorman ct al M 1996 cJi^aj .^^Jl oUJiV ji 4313 ^UJMJ ^j> 4 a 

^>-1 4od.llriA^>l 4 j^j g-«l2000 

^3L«j 4 jMj 1 VA ...L j^jLaIIJ 4u3Lxbl LM->- ^^.^tll c-L^JJI ^^3 ^jLj g t(^) 

Gumming and parkcr,) J^jJI dJljjl ^ L>L>Ji ^ 1a 4 jLjJL-I j_>jI 3**..->* 3A1". Va 
jl> ^1 L3->Lcj i\ju&- L^kld Poggioand ! 5 oggio, 1984 ^jl!> . 1997, 1999, 2000 
Gruncwald, Bradley and Andersen, 2002 g.vn^j . l >4jJI »U 

4. 1 C Xml I 4JaJaxJU LM>j \£j i/"ti II »l > 111 Lj^Li. 5j2tL^ 4 jjL3u j 

*(tJ ^ * '“ ) 4xo oISjJla j^3 S^uiL^ Jfijjjj V ^ 1^111 c-LtUl ^jl tJouo JjJsJ 

i3j^^LU cJjU ^3 fuis ^13 ^JJ { j^_l_j_*Jl_j >, » cdJj «LUJ <■*!<.5!, 4> ( ^) 

j-xj C u Vj 4 1 < j r. ^1A3 1 j j*i^ ^L 3JI ^j-bj . LLuz. (jA-cI .3^ 4^1 >4 ciLoLoi 

^j-L4y.ll) 4 J L < m ^-o urj-c V i^LUl foJcuud ^jlJ q$ i^j->-Sfl Jli3 £%->> 

»L_Jli. 4 jjjJI ^ U t,4.» ^3—33 3 JL->-l j LLjA (jl _ h A\±u* i£j3 Cjy** • l.v^ ft .(3^1 _ c 

(jj^> t 1 1 (jj-AJI ( .1 m" i 4 ^1 JaoVI (jrt-C 4-4 -^IjJ .4 A j A >.11 J \ 4 } <*1 jf j ^ A f 
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Porac and Corcn,1986 tBlake and Cormack. 1979 Pickcrsgill,l96l tSmith, 1945) 

.Q. WU • di j^JLuU «3 4 _jusL>> 4JLiAit>4 Li I dJLA CiAunjI 

Gawnc and Martin, 2000. (w) 
tlrydl <uLuJH j£\j-a CjIjLJlJ AuuixJl *ju& JLajo u (^A) 

4 j>oLUI J> _i_i ^~U 1 5 — -'a) j^mJI u»)Luafc ya A j t yjS I 4 jjuuJl cIjIjLl] cr i£. jl 

4 .x..i.i<mi Lj->. 3 -I 3 .*.**. 4 j>^CJ 1 ligand 1 heir, 1996 ^as . Lv>.jL>. 3 aJ>U 3 LgI j 

•jrydl lIjLajaJ 1 hiel et a I., 2002 k <j3L$JI SjjUa^JJ 
yryLi ^ 3^. aI l\ H Sjj^JI Jl«j ^ ^ >*^i dl 4 >111 L^U< ji ^1J ^^p.1 5jLd»j 4-4J ( ^ ^) 

cUJJI ^ OiJJ 1 uW Gur and Snodderly. 1997 

J >Si Ljr J I 3-*-*. VI ya <■ l.ll.llj 4 _£. ^jJL>JI LL>j_AJ t<~> 

Cj^J j la .\ If jjljdVl 4ijJW jyuLluJ V ^ mi.jJI jV IjLdj .^-oSLjlI!J 

# , 

Luaji j-lculj jJ^j^ld LjfcAAjLa j^LudI jj^jj *(Jj)*^*i11 jja <L*JLc 

(Engel Zhang and Wandell, 1997). 

^,3 <UoL>J <LaXJ>-J 4j jJu CjUoLj-JjI Joj>j (> _ y lJl <Lj_>.jJ 3 t ... All i—tjLjOjl i aasi jjj (T • ) 

Lamme and Roclfsema, 2000. Pollen. 1995,1999.2003 Bullicr, 2001. ^ jy^J\ 

L$J ^Jti j^Ut ^jULuJI Kosslyn. 2001, Lamme and Spekreijsc, 2000 
3j>UI \±jy .Super, Spekreijse and Lame, 2001 y i*dlj 4^*] J~» Ua 

Ja L d J jl t>wla3 4-qjl 3 < »f A uil >■ ^4^- JjJLtll <ojcj_wujJI oljUuVI »“ ■ -I L;r ic. 

1^03 CtSjX, CjVjl^t-4 c La-111 ya y j, fl Ctl 

4 jj^cjJL o3-0UJI sLi>.V ,y$ cjUI^oJI <sl*\ 1V43 3 j>uaJl oVjLt^j 

J A>» 3 ) j .*u£jJJI <jLxudVI <jt_JL_j ya <Lulj ^ \ * *\ • Juu LjjL .JoL^uJl jjl 

Jal A llI Ijut jjI ^^JL- yal f ^1 Ll>«.. 3 cl ^ lr ^ ■ K 1 1 > L&ijj iZjyuz Jl 

. LLJI jjLLUl y* >11 4jjlxJI <_>-Sou jS*qUj 

IAA L$J I ^AjJ j^LcajVI ^uaL Lui l jjyji>JL> ^j>*a«JI oLLu y^-xj ^ Y l) 

Al j)^ < * .Y—\'\ ^ ,,i rt I I L _ r 3j A J i n . T1 1 y& i lP^L^JI J^jl La^ itdJj £-a .^uo>II 

* I I <Ja LIjJ Ij ^ in j LI i ii ll jij ^Jl 4-i l ~r " i irfl ju 4i)|jJI jl ■“-* a 1 Sf, j I a 

• > *V « 1 1 CjIuiIjjJI 3_)l^J ^jLoJI ^xmulJI dl^LDL 

l j ♦ a i ‘t LLLiu 4 _*j 3 j^ui V JS Lu j j o*» < m c 4JU ^ ^ * 4x4ji j jj > -*~ jua>* ( Y Y) 

liiurcys et ul.,) t _ r c.>!l l? Ja jjj > .« «*»LiXI yi j^ rJ I Ljum> Ijuxc LJy 

juvjj V <ui 03 ^) ^445^3.(2000,2002 
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£jLuiil I 

£5-1,1 <:L>J 


ii-t; L« l^>-u£ JL i flx J I (jt i^jjj .„Vl ^yC^cbj^ 

•OaL^JI LaI jI ~r 4 4 lfl!ua^ 4£^ " M l q (_^ajLuA3- i J \ I Iflj A 4jvjjdl p Ut M l 

cr^' ^jjjJJI CiUalaidl {y> JLvl^ 1( jA_>jt l*£ 

. Jb2jull ^jLoJL-4 t , g.a l -*’"1 ... > 
i ^ yt ^jjz (^03 » ** 


IJ ^j tl a 11 11 4 A mi ^UJUI -lj ^ 1 A^LJLi i^jvl j-a 

ii^Uj . JiJI ^JJ 4 jL^U1 Js JI_>ii.Vl IjiA ,jt J*i t »jiL>.j 
^ 4jil -rirn! ! SjUI <jV iAa..Te-uljJLujVl olx _A ju A :~ di jt,^ 5.1 i jJI 
j l&Ttj l jL la - ~ i. i l eLjeJJ J^aLiJl i-fll-i VC ~ i h VI j^lc, (jL£ .£_ij=ilJ_U iJr £ 5JjL*j_/» 

<LiiiJI CjLj^ixu 4jaajj_U j-Lut^aVlj 4_ul j <i_i,SLil <Juj_i_>Jt ._, jC ■ .. j jC • I 1 

/' jjL^ 1 <-aLL myelin cnLII C 1,U;, daL^l Ji* 1(jr iUL>l J< a . 
SjjljJLU SjjJLlI . 4 _oJL>J 1 ^ RNA ^jj-^ajJI 0 >. „ -wt ) . 

jLu^a tlij-A-ijl <4. J I t s\> I I Lj}L>JI 5_Ljx/> CjLjj^Lo . aI i j~. ..» 

. cJaV Ji-uuj < - i t .ua^oj .~ilr.jjlj j^lc 5 jlq5x» i^LjoJI 

* / • 

Ajtlj ^o,Ls AajJ oj {±$2 tjjjl Iil \ _ V 

J6 ‘ " [s • s-lie-Ln £ya jJ-ij (j£ J (J£ Jaiai-J u-i j_£_S i^jio II ilil j i 5j ^ I.-~ I > 1 -."■ ^ I 
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i^jJI ( r \jLaJj(_jJ (—iLlolcVI (<JLl 4 JojjS- Jajlj^Jl aJJt> 

> L gj.<ajll jJLI aL»J (_y3 4_t3ljJL > JI (jlaLii.1 <-d.L*Jl (Jj-3 La Cj'j,i. m 

fjJxZ.tMli . (\_V JSLSJI) 4j 1 g,i ujl ^jJI (Jii nl mil 1 I a j . lr> iOY ^ £ya 1 3 n ° [ J3 
■ *" ■.. ^js < a ■, ,.l ■ ■ ■■ I I JiLa iL^aJojua jjl • ■■ ***^' 0JL£> (j/itj 

4xaj ijr S Sjjljia <j£j pJ 5_o~jjjLca ( _ ? lc Ij l a~f .l ij. U i ~ i ) 1 jl HjLajJt 

CjLcj-a-a=-a j _■ * ~ a JSLiioJ I I • 4-oLl ii ^L i . i^~> i 

oLa^Lc. I Ajl y r 1 I l^jJLiLfl 0 lr. O+JaflL*- l_£a£J .(L$-LLLj H. 0 ~ir .l L^LiJI 
( T ).5jl 1JI £juuJl l 4. 7i 4uiiMj 4 I mi I * 4_t3 l^jt_>- 
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' J f 

t< a 1 n . 11 4 j >. .n i 1 1 (^LLlLLi ^LajJI ^jxid >'1 a „4 l d ilg 4 i t a . i^1 ^ J~ n . 

• (j^x j kXI m t . l l al.n-lfl jJaLu) W aJLLxLaj 2.1^ ■ 11 


S lr > ‘ » X I £jLi. frLeJUl ^xuL 4.2 In i a {jA i \ A (jLaJjjj 5 2 U» '• n ^ j*. —~ 

Ij-A (J!i_a ( j a.n i j .JSVl 0 lr . 4 I <«n . i . j .a 4-Jj _loj JpoLi-a £jjl ^I <* l^. d UU I 
•O-'L’J o-« njLaJJ^-i (jiolia JSJ L a- . j je.^ <jl£ IjJ ,pj . .. 2.111 


*(_ 5 -ixa Mj (Jjj-aLij j»i tsLbJJI JaJU <L3 ^Lc a ^rj All .~i l „j ■ ..I" I I /, 't j I Jjj, 
0J*& (jl-J al j n .^1 c L a If . ijyj i£AJU ^jluIj jljucl 4_aJ> 9 i_£)L»J ^ I c. (j »j'~ JlLa 
o“^ * 4 -lL. j lJI (_y^ oUsM^ti-VI (jl ,_£l . d j jlnj 11 i 2 2 . ~j dLa^Lc. ^1 r 2 . '. . I I 

4 -a 1." -rr a ^ .\ ,i. i I ^a *41 ^t l at^->-V .^uSLxJLj 4 1 1 Inj II ^3 .->1 a V " n. Vl 

^aA-JI 4-3 Lj^ O^lj lj] ^±uuJI ^JuJILj^ - 1 * **. a 1 jt*l lx j a 1 .". i 

O' 4 - 5 ‘ JJ ) 0 ^ M Cr^ | J>I1 1 Cjlju ji »ug 1 J U <L>-j.i Cjj-jJLj ji I 1.1 1 

. LsijjjlC. 4j^jU.jll jjjlsJI ^jl 


,i.j . l m i 4jLJo^JIj) 4_u_JI (jru JbLljVI j i.i > 

4jJjS/I <jj)iejJI S^ljj J^.jJ.1 jjIjJ ,ji (^SLaJ jjljjJI ^ a is\ l 4jjjJ.I 

C j *■* " j ‘O^Lae-uJIj .4_j,3 In . U CjLjLujJI 3jl>.jj jLojlJLI 2JLiL>.j .2 jj M \ IIJ 

.3j-ta-a 4-ooiij L^la JSJj i^JUi.1 4ll3j ^ 


Ltajjb Adk-jJLLa 4 t uu ^JLc al^JLII Y - V 

(jL-J 4 ' 2* 1 f 1 J-j-uIj ij L l n,i (_ylc jLu> A i. a JI (jj-aJI ■*■! j *_■« ■ • •• -«- 

Oj^ la.! • \J JX. L^i 1 J h i 1 11 1* 0 4. I n m ja 4-i£.j-3 ^ t ..■‘Si 4 « .V» 1 .,. ^ ■>. 1 V ^ j .^.1 1 

Allman ^jUl J-C.1^ a 1- .. a- I I jiLaVl ^yjl 4_cj_ 3 J-a . 2 > U .^ I I SjjjuaJI A 

4 ^ a - i ^ 1 ^jL>- L7 Sj<-^li « < v*. . . .l^ ijlijljJI (JlxJI Kaas o>>-i 

u! { - j j ^ j l.l ja t ,i ^-jSi *( jr -^ ^.fajJLaJI ^JLjlJI 3j^*3 2UU ^1,1 

cL->J 4 J 0 I—uua 3jl—C. (J.a-imjj 4_xJjVl 4-j-ui. -»JI < 3 X 3 !—i—1.1 ^jl_>. 4-1 j ) ^ -> JLI 

S’ 

.(L^ i2jln j(jdi JjLljI *i?l 4jV association cortex JaLJj^i 

- (jJL2-M tJ- . - n.ii I I ,_y3 jJjjua-iTiJLj ajLaJj jjZilJjj _ j ^ ~. ■.. 11 •>■ . I I . > j -> -1' I juk 

• 4$^ ~. mi a 4 a j i n j Cjl j CjVL^o j^JJ t ^ * . ..aj 2_o-jJ j ■ ...At l 1 j.nM 
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a J^Ll i n n \ \ (j'VJ 4_3 j-2JlI I 42^1jl 11 La i4_i_u_a_i ^Joj {^•j-ll jJI^aaJI 

U i ^ I <■ p > ^* ... ( I jLajJLI Lm mi (jlal r jl i rtl iVa (jlJ iIjLIoLjjjVI 1 3 mX t 
.-■-w~ .-1 . \ . . U 3_iLi. I ,jj5 31~< 3_ijLseJLIt _ 4-L-iLtUI i_aLjVl ^ ii 0 3 nil!j 

jl JU JL>o (jSLo-U (j-a (_4JS>jG (jji ^Jlj (jji o-a 4 auIj.> o' Cr*-Al • *LtIil 

J< .3. i | « a 3|_SJ_a JjXaLJJ (J^ j»i 4 3 U-ia JSLj 4 In j ~i j-a 4 3 U i a OjL£ 

. LyoOs £jJGJU f.llai!l QJ» £_jj j*pu 6^y (*' 

4 _jJL 3 laJI uIIsLj^Ij <U.aLaVI ulialxJj-fl 

o'\ ( V )|jl^L. liJLjljJj ill K3j ojJ-jLS U 1 in t ' I jl < 3 -> . 1 1 £J>GLj LaJLc. JajvV 

1 « ^ < il I-.M < . JSVI (jr L: jj-CLc^a-StA <^1 iii 3 i'l 4_uLeJJI ( 3 J 0 LHI (jj-j OjLLLlj j$\ 

Jja i* I 3 1 « -s-j 3 ' i . ~ .~iljl ■.. aj 4_j. al al OjljLui_a jjjSLi L^-)l Luo Oji t s>\ 

jJjuaAll jjja j^ 1 " t j . 4 jlj1jJI 4 /i .HJ ^a_uL»JI jjJlJI t , <ij i iH i l l jlj • CjLa j 1> it 

^jVl sLeJJI (jj£L jJI (j-jLtlll ^jlJI Ji-tj i*jl^JI 4 3jla . l l 

", , > ^ 

(LajA*. .retino-geniculate ^^> 1 ’ Ji-jJ .1 4 ±& 4 ^ {jr £Z ^Ul j-Lajil 

5 .. 3 3 U. ■ a 4 j^/ 3jjjo>> 3^0 jLc. I jl>- 3jjU-, 11 4jij 1 jJl a *.UIt 

^ a jjL>JLl . ~. j~M I jl LuaLai j( iIjlcLo (jrCujL>J (jg~i3Viia JLLjj'^I j i~ < .» j 
3 ... ^ « 1 1 L)>L>JI ^ 1 ..in- I OjL£ 1 jj 4 i,nL>. 1 . 1 4t tsi _ 1 j ■ Lu/Lcut 4 ti l^jjl 4 n J L I I 

JLjjLUl tj n-.jo- U,.,l l uryiLtaJI jjL»Jll olxjty L^la £j-iej (jjJI 3olaJ.I 

3 3 , U U , 3 , t yj I \ 5 i \ «~ I I lLLujI jl utrt tl^H JaLtjjVI Jjl_»_a I—<-Lje. 3 . ~ i . 4 GJLjJIj 
ji^Vl 3 3 ■ H I lL;r JjVl 3 3 ■ L 1 1 4_jloL>.j) LJlxJI CjI 3 i lo II >—j . > g ~ > A .~ IJ i4j_jIjJI 
^LajvI 3 \ 1 1 - \ ~^-j3 .^ I3«f. j~.<VI a /»■ U. 11 ^ q ■.. \l... II q a.UII LI j 1 j ^4 j *r Vi ■ n 
,-i l 3. L U ^^3 3 J ■» y j II 3_J juLxJI jjLie-a ^ ' 3"| ^jJI 4-uaj-gJI 4,j i ts\ t.l l LjjL>JI 

. 4-ojajlII 

(jjjil (jLa > ■ 3 . \ l l ^yLc. 4 ^j mi .<3 Maunsell 1 ■■ i~ «-»al 

JjLoJ^l ft . i a iLl>^Jjj^ 3U I j 1 jj *t j 11C 1 ^ ♦ a (JqjJI *LLI tVail EsSCIl 
3jcejLfljuaJI Jl£.I j3U Luiaoj I jl .^yA^JI ^jJuJI ^11ft ll 4^ej jjus 4au9j£ 4-tsejj-Lu T j I 
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jtj-AjJI 4 3 l-i i a (jjm III ^us^Ji JuJl>u (jSju ■ jl VI IjuLj 1 '' 
A 1 ,j-d <j_)I jJl ifl."3.ilr> Ij.aLai M-3>JLa (J.ja~< <<~i A“ a 2U it 1 ciuLS I jl 
A - t ~<> «. t A 1 (jt juMa t A 3 <LlkjJlt ^Jl .a ^ U»... tl 1 ^~t a ■ t-» t U> /j ~ , i-. ^ 

A 3 . a ~ i •> < i iL&jjJL) .(jjSj jjl JL^ 

^j- l ca-d (j_a 4 n'v _^JI 4-j. > i 7 i.lt CiLa j I« a ^.t_2~i ^^jjl jjLa>JLI fl~ »1 d ^ U'. /i 

3 . U.a.1 1 4-t.j.<^i».,ll LjM_>JLj 4j-oU«JI ilUj £ya IjLiljl jjiSH ^ji ^1 ^\c I 

LjM-skJI (j^o 4-C. j o , -y .a £a Ij—LLa I j ^ j 1*1 « LmLa-J 4 _*_>Lju 3 i|il_aVl ^1 

4 j 1 i^t II 

’r^lj-J 11 i^ji 4 j i iLa. oUaLajjl JL3.^3 i4_La_)L^JI^ 3 jlcI_jloJI -ti ’ ’jj II ■ ■ ) !->• i 
t UV imb Cjl rt il-il l JS <j-d t^i) £j-llJI !jji 4jl j ^ 4_uL>J ^^blia 

43UU 1 ljr 3 ^yjbe-Ut JjajJI ob>C, (j£ u j "i~t jjl ^jSLajj (4 juIjJI_ 3 (jJjVl ig"i2 iUII 

. 4 I > III11 

Ur i- ^l/v J-j- 3 (j->» Ij-J La JL > »I i < nijLULl qLSLII Jk_cl3^11 0 . \ it\ j-j 

ijLoJLi£ jJIjliIj ^ ^ ^ 4 i nij L0 4jjLxJUI —<*j fr il r»-i 11 olloLjjjVl 
* 

£>jlUI fUaj <>» <>J fjlbj Felleman 

^ jL^ji ^>Lii lj-a 4_4llL« i(Y-V J$ Cjb^Tmija 4_j_i_uAj i4_»oLiJI d * j Ui r. I 1 

*4_ULjL>JI CjIjI mil jj_0 JjL* -1JL*_> i3.> muJ 3.1 2 « a l^ujJa l _ ;r £. \ ■ ■ ■ a 

V .oLLLJjVI ■ liii’l .4-blj-<St.C. jJuu CjL^LusIj i3j^uaJL?Jlt 

s t 

olLLjjVI (JS t Sl 1 ^/l 4 djrt>4II d 3U .', a 4 31» . a 

^^.jiaUIl yu 41 a~<->iU 

(>o (jjJ-L i d? JS JILju lL 5j_i-Vl Ji-b I j i a JS 4-unjj 4_C.j_a_as_a Ji_a 

-1J-C. ^a i4jli Jjv (_^3 4rtiilj 4jo^if. S'v nn Y-V JSLoJI 2LU-....I I Jj^LluaJI 
>aJ_d> jLxoJI <_jjjLjl o I . A i a (jLjl J 41 i a (Ja^ol^jjj .4_xC.^_aJI ^ i t II (j^o jJjLik 
(j-a (jjj^UI olj—ju-»-i 4-aL ~ i^L> IjL^a n-ilcLaJ {jja jj^jVl <_a_uajjlj j_u»jVl * 3 ; I I 

L>a 4J_iLaj» |JI ^ m <I |_^a- « -i .Sjlj w Ij 4-a- ^--a > • (jLxajj i(3-mLpJI ^a ■ ■■ ,~>JI <_dl_iJl 

. 4->».a n i l lj 41a uoxll 4 .j<«-><JI < _j_u 1 ^>JI ( _ y a_ | ^JI ^jJuJI 
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£Lo ^ (j^LLUl 6-“! :Il -V-?- f> a lib 1 ^ 1 . 1 ' 1 ''-V 

OJ^b jJLaj . ^JjLu 1 3 n b» .3 idojljjJI CjLIaj Jajlil-U>- I Ut- i T c-a Lf- a J- A> JTjbj JjJLll 

^Ajl-J .3_l£j_>JI_j 5_l4^j>JI ^1 &-*-> ‘S-jtSLiAJI ^ 2_^j>-»-« <4_waLLill Sj^c-jJI 

Fellman and ^ SJ-u-a .3_piLaVl J^^iJI IIla ^ “\ j-bJI .J-y^LiaJI 

, 2000..Saleem et al ‘.Van Essen, 1991 
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I jut fji&ju liLa 

jLttlSL) • i'LolS 4oflcjl A.^11 . i r I j « U oJLA 4" a . L ..K y jjl JJUJ V 

. 4c j i~ aa SjLi gljilil «u»j (jliaj (jUJLa 

4js.jJlLo 4jjji 4jJl> VI (jjiJ (Jjuallua ,JSaaJ iLtill (jl£ (jl SJLoua _yjlu 
SjL. ~ u. 1 I JLSLuiVI ^'/■ ^ ^q -U JJLC (j. l f y j) ~ ~» u 1 j A^yJt 

. i.i.l (jSijU j ill ii <9 4x.juL5e^a 4 jI jjC 4 jfl jfl -»J1 Ciltl l\~ i. ;iVI j 

a fjjaj-it £jJa (_yl£. i<-> j 11 jl> 111 Luj iJjJLi (JSLuiJ 

t 

U (JJjcjJI u^S) ^aLIaj l 3^- J ,>oC J< ‘~ 1 . 1 (J-uJJ (J^ «~i» 

■ Lxfl J SLui J “X-tlu j ,mA 


L bJuJjj jjSLoJ 4oaaiaJaJI J- AU1 jjl j^ini iljbyi ( _ r a_yJI J’jJoJI (j^Sj V Lcjj 

' K dojLuaj CiLjoaou _#l ^ * "j lji.1^1 4o*JyiuJI 4aLLjjVI Jyajl J_t2j vioacJ 

.4£yl« jl 4 _jluL>- (“J laJLjj Y_V (JX i~i II i/i-J JjLallJI 4j*_ji ^yaxj ^«X.j 

jJguj Sjo.1 J 4_uijl 4fl lfiia JL>-jj V . jjLiSJI 1 jjfc j_Lfljj yJ_La ji (joyJj LoflljJ V 
£jLL (^yJ) JSLuuJI 4_u_iS yS (jlaLjJLI .CL aj .4^5 jJ’j ‘ " jl g *>. 11 ,_ylc (Jfl ml j_yiJ 
((Jjja) ^yjj jjJI 4_La j .j-LajJI ,jj> utft ->.11 aj^JI ^ yULla (_yJI jl u S_iS->JI eLrcill 

Mj - 4_*jlflsJ 4 S U ', a ( J£ J^ujj £_U3LaSj .^LajJI j_aljl JL j *■**< 4j$y- 

flL»ol Ly 3 4 U ilj Ju»j 4 a U ', a _L>- yi V . La jjLSLa j^l LjJwLlj j^Lre^a _ al i~i~< ■ ul 

0 4 0 

. I JLula Lilj . U .,,j~.~ V ‘.laic ^Lolc jj jSj V lullJLwj Ijlj . JL>lj 

. y 

j_yj 4 oojju»JI jioLUl l _ r Si jaalj (jUaa (jr AjJlt juaiioj j^JLc jJjJjlII J i Sj LaaaJ 
oljlJLialj 4aaLaVl uliljljklaVI JuJL>j 4ajlSLal ^JLa jtaijtjJI yaC (jjo .^LajJI y>-yo 
(_yic .4 _uoL>. iljuk L>ij j . ^LojJI j»Juia yS 4-ulaJLll _ 4 ojL*JJI 4ojl>-jJI 4_) jjaJI 
j_yifl.ll j»JLcaj 4jflljJI 4_jjlJojlj jjlfl.ull 4 oCJLlcJI 4_ulitill JjJbLllI <jLj CiUoLjjjVI 
(jrOj^JI JTjJCjl (_ y$u u -^^Solo <y>>* Lie JLvyj (jl ( ^i ,« Ij Vl 

( jJLUl l (jjl (_,^.>>JI (_yi.fl.ll jiJuLa aLstll (_^yL*JI (ji.uill (jjO Ja£»j _ 4ja_y!l (_y3 Jyj.jll 

* 4 iuu )VI flJLA j_yj Ca7r j)I (jy I Jujoa yflVI 1 'L"j S4_iI^V1 4a^_y>J! 
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jLaJtJ,I IjUb (jt i il ■ ■ -Vl A»J .^L<ajJI gl alf, £jJGJI J 3 J-J t, i j < a j j 

j_y 3 4 _tjLuxaJI IjjLkll (jo CjUoLpjVI .jLj.t'a-~i ) I jl n II 4 jM fl II jlol i at I jr<mj JL 3 

oUnLujVI (j^kUuiG (jjl <(_yJLlJI 1 ^ 3*1 m 0 (jjs . 3 lj q ■.. _i LjjjJI jUI '■ M 

(Jlusjj US) JLajmVI JLy-a (_^ajLuai- g rj i > ijj (_JJ Ijuh J3J9 . jcJ) iCjLLsLjjj^M 

•(cJUl 

JISLuli (jJa 3 jjj^juaJb ,3 .iSjuj Vj ( ji i ntl l jL^>JI ^ (jr 0 > 6 - 1 ' 

t > 

i^aL> (J *v ni l .(^SLauUI pi, mil (_y 3 CjLvjJlJI ( _ r ic. JLf.ljuA. 7 S CjljLiVl CjJ^ 

U£j - 4 .II i~'l j a -> ■ 1 l i j_gjp 1 II a (_y3 jIsLUl J£ 4jlj cJl^JI {_y3 jl"i~ I n't V 

CjVjulaj S^-iJLuaJlj 3 j,j tOI LjUJI CjljLu JdJLjj .dJliJl Jinrtll (_y3 I I h 1 .'V 

jLilj 4 j i <ajjl djLb jllo»VI 0JL& j 1 - m j II gl *>■ 1 II (_yfl 4 jjI i 11 “ 4 j jf. 

£L»jJI j> 4 i •*.11 <uVL>J,l ,jl JlLa i^^i-VI 4 ^JLaJLI Js-Ijjj (_yii 

(_y 3 i-iul^Jlj 4 j*iIMI ( 2 fCLjjjuajJI (jr«~ 3U '.tl J ^3 Aj^uauJI CiLajI tU j ■ 3" ■ .." 

(' t ).^UjJI 

j> * 

i" CjI£j»- (jjQ 4 ^_>. JUu 11 Jal Jltl II j ftC. 1 

4 jLiIu jjSLoj . eL^JJI ^Jt < 4 _l^ljL>J 1 4 .oj^jJI SljJjl ^j-C cu^xll 

L7 J-C li-lj Jfclj L7 Ji>3 ^1 J-^Vl £-4 (jrJ>^ 

( j^0 3 _uUtl CjLscJJ-U oJlA I^xxi J-ilu fjy .J iaL>Jt 

* « * 

( _y -3 (JjLajI J< |"| I (jlaj ~»»11 (ja.f. ^yJL^. Ij| <1 ~ r.l 

4^v a^a J ^ 3 " Lojj . 4 I jj Uj S^^uua^S i~il U 1 , ~ jl 4^jLa--lll GjL£L +ZA1 C& .g_L-jJI 

j_y3 4 , „ It SjLjjJI j •"■" *~ . 4-Ls»l jCta (jJal-Ls l _ y lc. *CjVL>JI q !sjlj j_ 7 j 3 > JaLju-Lit 

(jjJ Lp ^jJuJI Jj Ui t~il Iit< (_y 3 _^iaJLI j^c. Zu ^ UJI lIiLSj mi II 

A-j^LlA - 4 ^ljjj (jSLoJ (JSLuij 4 j>> 3 aJJ «LtoLaVl 4 ^L>JI jljLxjl ^j-j.».) 

4_jSL«iJl 0U3JII iijjta. o' C4JU4. net-wave 31 network wave 

(jJLj 1 ' I (j « j Aj~i JLjJL>j (jS-«J tgLseUI (31—4-41. 1 (_yfl .4_ii£. Jj 3 tT 1 . l l (jSLqjj 
pLaVl ^yJI 4 X. . , L „ 4 Jl 3*i il jjl j_yic 0 _ IT p ■ -m II ^3 (j-A 3 . 1 l ^ Jfll 3 I 4_jjIj 
JjJL^JI Luajt jJo.jl) \SjJ * ■ “ ^ 4JLSLI LaLoJ IjlLxj) L^jIui 4jC.j.m.i Jl Uj Jl jSLuj 
• 4^o-L3j>j gLseJDI 3"^ (jro 4 -cjL^ 4j>. 3 J 5 ^ylc. ^^£. 3 ]! . > <i~i t j 1 n in i( 1 _ 0 


(jt . 1, i-» .ll 
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■ I \< .4jJjLx 5 j Ini ill (jrtj 4_JL=eJd! _ 4-uLacUI Clljl uJll £jA ^ n tn JI 4 jjJIxJI 
U_>.jjj .A (jJJ SjJlx. 3-iLc. J3 l 4J B (jp3 iB 33lr-»ill ^JJ JLcaj A 4.3ln il l Cajl£ IjJ 
»-■ mjl aO .fl -»■' 11 j jL^JLI SjjuOJLI CjLLLujVI ^3 1 i/n - j t 4 ^Jj L l 1 JI 
jjl (jj .n . II «L>uVI oli oIjIjCLaVI (J a i «Ti .4 < Lf . 

LJuJI 2u»ljl!l 4 jJxJI LyJI jj m jlJ 1 cLaJUi £ya SJjLill udbjVlj <4 -i£_i-liiJI _pUu 
.3jjlc,L3JI ju*JI ^Jj Ch* jL^XIj »superior colliculus 


i£*i jbx :ci»aiij jigii r. v 


«LxL!l JU-Jua iiIn < iijTi. U ^LojJI 4.4.4 ^lf. (jLn-mJI 4 in j^ 4 . j . <^i i 4 i i i i jL^JLI 

& t 

.^1 4 i ill v. cl M~ i ii Li . I 44 . 1 x 1 4JLij_j Static. iJ 3 cL*JJIj jLgll j^Joj . JUJL»JI 

('°Ul*Ul ^I ^ ^UXl JMu. ^l^Jl J£ 


^ ^ • J ^ 

.-il Ul .~jNlj ^LlUlj J>.JlU i~i1^-’/4 L^ I.4 (JSJ l3j._L4.~l-4 jjj jL^JU ^ m rt_l 

4j« a ,„J 4j,Jl hi.-v 4-ii4.r>. l!jLoj,I».4 4_l£>L>- Jjjyj ^'"9. L$j 4 _loL»JI 4j njtn^JI 


• 4ljusJI CjI j 4_u belli jJolJLU 3jj*uajJ visceral 4jjJu>-j 


!j3 1 *il ’■ Ijl »*ig i4.l.dI.>JI 4 3l'I I 4j «<*- I 41 4 i h Mi,^ ,~i i,»I U 

4_)i 1 illl tl 3l(_ y Lc. jlJ44jl I JUb (3 itn i_lj • L^J-i5v, 11 3lj t.l I ClumI . ciJLjJI j un <i I I 
3ljj jjlu . jL^.cII 4 al.ilal l1)jl>-1 4 jjlLuJLI 3l_jjJI u «*4 Ini 4 £jjh . pulvinar 

^sc^JI (_y3 jljJob Jujj III 4KT ^3 3^JLse^> LjiSJ 1 1 j j 1«*1 jJLuot 

^ ■ ■■ 31~ . jL^JLI { ^3 Lj.umJ 3 j.l.^ 1 . hup (jJJ j i^~ ( _ r IL>. . LJUJI 3 j^JLII (jJJ 3jj_3JI 
31.» A* 4 3jj .»« JojIjJ. ^Llu^I 4jLJji (jJJ ol.uuUjJI (_y3 4.j.>i mil 3ljJjl 

jJoLlJ.1 cJUb icbcJJI jalix ^ I f. ^' V ^^jaSLj (ji (J ^ ~ ~’ r J^) 

ji (jn«i II J_4 l-fl |>| m.t 4 jjL^JI ^jjiil lIj JjsTlj V . I^JLu Lfl..^ 3 Uilj * a (Ti.iimI 

.^LajJI ,jj9 jU-VI i Ai^n'ill L*_^jUaj J-4 


(jnojLsJI (i7 lx jl^JI ( _ r 3 4^n-AI A i^n 11 jlll jUJI .i 3A1I ji 1 _ 0 ^ .^.311 ^y> j£jju 

* # 

|(J^ J i j l^yi <*•!*»• J II . Ljl j n.I (JSLulJ |(jX^JI^ 3jLVullVI ^-4 (jUjbuL; 


(_>4ULJ_5 —jinI HI fljuk i4-lj>.jJjjih4jj^SJI Cl^l j->m~llj i^LajJJ (jrtjtn^JI j jj m’.llj 
4 _l5_^>J 1 ‘ ~ 1 1 J ‘Cj I I.. IIj ul • **I iVl^j jln-11 4 J i iiLlii^?! 4_lJLJLj — LlUjI 3 j I ‘| ... 1 1 ^j_lJ| 
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t^>JL acjLmj (ji {jA .jjr}-*-]l iliL^(JSLA (jjSLj L« £Ijuo_}Ij *4£».jAI 4j_puaAI 

t)\ idJlJjk ^juiej l i^ajc -■ Cjjtj Lojj tiLity j sk. ni 'I (jljjt JUuJAl ^jj.JL ae-l)I JlJLc. 

^'^.J^pejil (_ylc. 4-Ol$J.I ^jjJI fljLA SjJLfS iiALaLa! tjj^UII t3 

obi ALal Lj}L>- nj^llia ^1 <Lpl.ae.LH ojla (_y3 d j * 11 b>L>JI 3 
jlgll ^1 m < <1 A*? .<bejl£ 4_utAaj^a 4.ji m Lj^Li-j i^Lcill LbjjLe» ,JjjjjJi Ojjllo 
JolAjj . 1 jri-L (jl^ LtjLjjea <Lvjl ^ya l^vj j^j.oJlSLib Uj ^ !~J n (jg«*l *“ U? 1 S'JJ .'' 

I mi f Uj core <—All iJiiVl (jJLc, c^-lj i *- A Cg ~ <i Li i 4-> 4j j m ».1I Lj^LAJI oblALal 

4.1 j.fl.1 iit< J^bl—Lo <L3 Jlj I... ?1.1. ^~(. m~IJ oLc._fr,aj r- a i_AJt L-J^Li. £ASx~u . matrix 

aJ- J _X II U>U .4 J Aar AS I jJoLUl ijji 4 Li i oLAjuLs SjJLac ,4 

AseJUl ( _ r 3 LAiljjfc-j t Li 4 a li i 11 L^jLjL^jj 4 j i jLrJI 4jjlSjJI SljjJI ( _ r 3 6j.i «.<^ill_g 
(JSLiou tA <11 obi jlLaI LMS. J is-i.i .(_JJI LMAJ 4 j i ,i>L£ 4ALai i_$j < /1 j 11 
(jjkj lOjjl 7r'i a 4jj 1>J (jiaLLa aJLC. (_yij 4 j -»U ... U Cil 3 .U II ^Jl IjLAjjl jj£l 
oLcjjlpoo oljLAI Oj3_J .U.I.h* ji 4 jJL£. 1,1.1 AJ (j^ljlAI «Vr>l A ill J Mi.i.l ('jJliid j-tisjj 
Lxuj .4 jM -»-1II 4~M , .,. t 4_i-i,» a oLaj) L«.a i—All Jjjjj 1 g.Ljj • L^LiJI £y» i X 

( Vi i ^pll jI Au jVI 4- « _i.ulj 4 j i i n . * I I oIAMAjV! (jJL^. 1. AiXI jxLuij 

(AjJuo 4>-_jVl oJJuLLa t_ul_p>JI 
AjIlAIj AjAIjJI OllaLjj^l i . V 

. I gK 4ijLe!La Y_ V JSLAJI (^IsLlJU (jru olLUjVI (jLi 4_tLoju3 4 j i/ijJia <Uu 
i_pil 4 -lAjJI jjL>A (Jliil i hi (_yi£. ^ \ juToiL i*l!.*>*? u^J JL>JI 
«L%AJI LjMA (_y3 oLSj_AJI (j-a (J 4 I 3 4jLiu_uil <uljIjJI 4 * . U j| ^ j~. 13 

ft s» w - 

. L>L>Jl o.a.a V i J>»jUU I jla 0^^ »<»■«* »Llll 4-c.^Jj . U 

^Laelil (jJ} (jUii njJI 4 ->C..)l i^i,ll 4 ^ U i l l l j J o 4 _l)L3.jJI 4_j. 1 «~i II iln.mjlu i^nSLu.ll ^^lc. 
JLlALuiVI JUA 4 ■* iHn Ij ClI^jjG 4_iJji 4jj i^-> 1 (^IsLLsj ^yJjVl i/i i II 

. 4^aLoVl 4 jJjV| 4jL%juui^I Jj. >. » I i (jr 5>._u.uMAJI jjA 

oLLLAjl 4_usLaVil obljCUVI jLlc.1 Lji ^jVl 4 .1 a>jAl 

(jjs 4 I JlLoVI Jla ,24 1 j~., .1 n Ls>Lj>L>- 4_Jlc Jjju J< 4r J ... I »Aju . iu^a 4Lx5l4 
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5 j r.. l i' 1 A 2 U I H jjJJ 4 j^J ^j^suJI (■ L *r 11 1 j^J 4 . j . j *| L>JI StjjJI 

2 .3 i.^»1 l 2 SUit l J J«"| ^yll lilJj ,J!i_a 3 uJL*oJI iIiIjIjIlaI • ( _ , !*» n r^ll 

S. X _> ■» t.ll *lju>.Vl ^ 3-jLc. ( _ , & ~ . ~ <- 'l . ‘- " eLaJJI (jJJ 0 U ■ » jJI 

.-i ls.un ^ L^aLuo-i JLS-JJ Lylll iLuaj^JI 4 jj iotil b}L*i3 4j>a_jJ! CjUj^aIJI 

{yi jjSLJ L>L>JI ajjt g^-Lj uJ jLlm JuxjJI Ji-jll I.XA JiX .4 In nt 1 1 

4jjl^>-jJI 4_>.ji.t"i.ll JjLJU .(^3^ u^J~^ ^1 <4 .A it <j' >i x - 

p .C a j 2 ,.. ♦ I I dil ■»* . ..VI 4 ajB 4JojLu3 iALlZuuII Id^LiJI 4jI >"<id l 

4 JjuJ,I 2 2.* .M lj (jxLaVl <jJ|) 4 j^I jJI 4 jj_5JI oUoLjjVI -U.X- ** " Luajt o^Laj 
.,_ ySL*Jlj jLflJLl frLreJJI <>« SjJljJI jl-i ~i f .VI £ua_j (J4-S* (uiLsJl j^j) 

2 2 ■ U l l ^ I Ml i.j j/jJI (^jL^JLI ^L*JJI Ur* L- 3 -* 4.> f .l.aJI 

JLkJI Jjk La£) l^4.Xj~i I at ,_yjl 4 jjL^JLI LjMSJI J-Laj (ji o-a 4^ujLdJI 

(jjSu ,jt jSjjj LaJLu i(4_ujL>JI 4_ui>jJI flljjJI Jjjl ^j-tdaJI ^LfcUl j\ma 

dLni^U a i i i. I U „i . Lj^S 4jjL^j9 4 I 3 J ^JJ 4abjo1 a! I 5 ti i j kl l 

...I I 3 ! 4 jljIjJI 4.1nl*<ll ^yJJ JS-jlJJ ,ji 3 jlc.LSJ1 jjJj .(_ , .<■ <« I I 

( T ^) ,3jLc Lji) LLsLjjjt 4jiJlitJI 4dtjlrtll 

I~I ,^LUI ■ _»jl ■ ..S?t ^LaJlII (jliL-iua (3JJ CjUoLjj^I jjijjl j-lc. 

j l j -v .11 ^ AjjJj OLaJu*. .Juj-jj V 4ji jju-j • Jj 1 ^ till (jLj 3 -uus 

3 I 2 j .~.l . a d U> 1 1 11 -\ I ~w ~ 4 -uL>J ji 2 J 0 £ a i^JoLlA JLS- 3 J V ^-iLj as . L il 

j>J _1 V . i M~ 4- a j j . *"13 .4j 3^ ililjl JlLaI (1^ 3-° (J ^ *~ 1 . 1 ‘®3-“Ly* 3^" 

j ~. 2 ~ pUM , ,.j ^ 3^.3 JLa-jl-^l ^a) B a o U '. 11 A 4 2 U i 1,1 dyi ^fllj jL<-m-a 
^LojJl (jj* 3. > J, \.C. t lj_^i a_Jj_>ij ^JL£ • A (_jJJ B l jJi J3-*-J ^1-1 jLjoi—AJ 

CjUsLuj^I (jl (jl ^' 1 . JJV 3 J (jJ 2 jj liII oLfllsJl aSJb (JiLa (jl (j . 11-1 mi ' j-^J Lit 

^ JUJ1 3 _a L»J> . 1. 4 . 3.9 (cSL^eJUl (J^Laj V oLujujoJ j>*-3 SjjXJI 4_JjLjJJ1 

4 y.U 4 SLyi ler JjVl 4 U 3 U .Y-V JS^JI <> y^Jl jtjjlJI lc yliJl ( TT l^JI 

2 ' \ l j H (33^11 Cue-Aj I jl LlaxjI I .LA .4- U U v jJt 4_i, > t~ i I I CjUaLujI 1 j 1 . 1 t~i 

^ It* i ^yjl 2 jC. .*■'! CjLo jUU J 3 JLU iviJLJj t-jjua (^yicj . 1 l*i l*i -> J.I (_y3 4. i . n t' iU 
^yuaJI ^ > 2 tij ■ U ■ ,.j~ 11 ^r., t inll (_yiA.ll (^ 4~i a 4 ( J</*i.~i (^i»- (^>3-4-11 
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JljdaJI (__ k . 4 _l£j_pJI JaJIjJU t—iLaj l.«.U Jj_L3 lULLa 

(jjs * J» -WJ II 3 j'l i~. II ■ ~ilj' ■.. a < i Ur*WJ J^j ^jJuJI 1-1-4. 3j I.-W >11 

, L^ojUaj ,jja _j_uS 

iL^jjJL) 1 3 j t-> CjLLLljjVI jjl <i j ^i . iil . -v JSL£u (jA i Jj 3~i iii U ( _ r 3 

t-iljl iii ^-3 ljL& (J j iii.J (jl (j-i-JuljJ (j i-n l m ~» -J i43 j «~ i m*i ^ jJl 

(_y3 cjUu^>ji (^u i£>*ii ujj JjUj» j .n < i~ t i . ji^ *» » n 

_jl CjljjJt ■*'•■■ <*« _jl <UjubLuU Jsajljj I . cLyi jSJI 

■*■11 (j\j ^j 311 ■ " ' <4_u^jVl CjIjjJlJI jl CjUu)j>JI (_y3 Lua CjLjjjSM 

‘U ' tjj II ^ j ■ ■■ ‘» 3 3 j « ■>■ tl i . U 3 11 <LjJ»LLj Ci)UI a ill 4 _jj3»Lj ,j-a 

oI.*.,j 3_>J1 (_y3 otjjJI uy~? jj (jLa 4 j . i .. j . -v jj.)L. j .^-, l l 

(JS cjji'f.l lit tJViJLI Jux» (jJlc. hjpGj^j ■•“ d Cy* • SjjLsejJ.I 

. oLuJI 3 -ijl ...~a j\ 3j3i1 <jjl iu"iA CiUbj^JI 311j Jil J 4iajljj 

(jSj («J (j!) ciljLuJll ,j-4 jjjSUI (jLj 3j-u£> jj-uaj -jjj- 0 c-iLo^ 

<i * 9 9 t 

ilil.il.A . 4_3 _iJL>JI JLam IjLAj .Ojju^oj ! * < ■» <1~> J (jLuijVl ^-LaJ (^iS ( 1 . j a. lrt »■» 
^ ^3 ^ ■ ■""»* ii jL^xil ^LJ^uuJ jajulmA^ ^Uflj L^Lm^Iu/^ . Ij . ul ^La>l 

4jji.ciaj>JI olkLujVI {yC. (‘'t-r j It (jjSLl i(jLcgj^/l ^LaJ 4 £Ll J1 lJ <1 ^I_i i ,-wi i 4 j3ja^ 

1 mUi 

Ju*ijmA lkU 4 Axliaail uljlull 0 m V 

(jjiJI dLu-j.il^aJ (Jjljt (^r 3 t Sj '^.di ^LajJI (^3 j iTi II JjusLb Jo>- (LiJl>- 

N4ish~ (jiSLulu Ungerleider l^_>oi m 1 

4jj^JI (jl < L<_u9jJ»OJ) i^ ■ ‘~<ij ^jli- 4 l i A A 11 3 •> i^ill Jl^jlLI kill 

( _ y i£. 1 ^ ^'il Aj 1 .1 *~.r I .^rjJu^LflJLa (1 t\_ljL>J (ln-3j^io J^iaj ) > 3T| JuJL > Jl frLselil ^3 
■ 3 Kj'.jK VIj 3^. 11 ... All j <Lpejj.<ia7iJI CjLLuJI £ya Aju Jjj 

4jL^JLI Jjfj.aU 4 jjjl>£uJI oljJLail j4 OJjj3 <_jjL>o ,^3 JZLuj 

(JSLiJl) jja Jua ^311. ^jIjl^. gLm 11 Jjj-3 CjIjJlaj ^ji 3 m 11 l <<-i 11 t ab.) 

i2jI j S JJ 311 |jLu joij 1-1 ■■■'! (^X-J-uaJI ‘ 31* i 3jLuaJll Jj^JUl CUjLc .^T~V 
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ij^o e-LuiS/l JjjjuII ( _ y 3 CjLijjlju3 £yi ij-ajJU ^jljL>JI »l,seJJI 

JjjJiJI V ij^QjJLl Lr ol»JI tfjlqjJl cLeJJI ol j Jc^dJI ^,1n~i in i 4,j>.Lj 

l_pJL (J!uj >4ji^xduJI fl^ll .U<iii) Hjl n i h 11 ^yC,. 1 i/i II {j^will i ill iJ 4 jL^1 I 

(^juuaxJl jL^j>JI uxajj .» (ja CjLjLu (ja jjjxaj .(3" tylj jt ^jjuzj i_9Jjb 

II jjl £j \!\.,iii tAj j.lij..lj->ot C-i.’y.LL-inl i^LojJI ^^3 ^yjuuo^-a l .2 111 ijAuLuaJtl 
«_3 ^juJIj eL^uiVl ju4J (_jj 2 2_^jlJ ic. |^IbcJ ^,1.1 mil 

ji {jrtjJI <Lo>3jJ 4-uLSJH CjtaMjJI i_lLui>J u<il>JI (_5jljL>JI (_yauill Lulu 

ju_uou Jutu Laujj [jAxlfljJI JJJ, u*l * !l oLuiljJ A r \ ^ T ^\i_3JL4i t _ y JI i *j L II 
(_iLuafcVl p L. 4 j_jI^JI ^jcj>. (j5H JLwj 
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Central Sulcus 


Primary 

Visual 

Cortex 


Superior 

temporal 

Sulcus 


Inferior Temporal 
Cortex (FT) 

Ventral Stream 


Posterior Parietal 
Cortex (PP) 


Intraparietal 


Dorsal Stream 


: f , n j 11 dj Lj Lu — 

Posterior Parietal Cortex tUJJl 

Intraparietal Sulcus (dill 

Dorsal Stream jLaJI 

Central Sulcus 

Primary Visual Cortex ^>^1' cLtJJI 

Inferior Temporal Cortex cUTH 

Ventral Stream jLpJI 

Superior Temporal Sulcus -.^^.UJt ^-LuoJI (dill 
Cortex Lateral Prefrontal : L;r 4 _oJ! e-LtUI 

id>La>L-U (3^-Xj Cj^~ ■ '- . - 3 . *— ■« 1 1 ^ ^ 

fCtill ^ 3^1 LrH L$ > «-L=cUl ^ 

ka jjlII JS-i iUIjjSU jLp j\ jLaJI jJLj Lri-u o-^ 1 

eiljL^Vl JuJUaVj 4 -jJISLU CjLaj-Ull JjeiXJ AjjijJl jLu ^>4^1 jL^J' 

. N.Logothetis ^ 3Jjj-o .3_iS^sJ1 JUs'^I - ' j- uc Bj 
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(jjJajJI iOLa <| l.«.,U £yi i_jbaX.Vl gL«_Lc. ‘ L ■ ' ■»•*■_« 

j»lii (j-uLsJI frl *»ll l (_j- 3 3(jLijLalb y£j i«-i til frLsdJI (_y3 (jl.w-1 

^yJI 4*jl jJIj ^liJI yOjjjLOjJI (jruLflJojLlI J5b- tjiUjII jLjjjl j_«j jj^.11 ,jjajJI 
f->-H (jj-iLsJI (jjia-jJi gl. -*- . tl l (jjj lilLufe o_o JlILjuj i(jl <i.Jl ^ijL-uaJI 

0^3 > lnj rs llj (JS L i T uJI t jj.l -> vi £yC. J^Jbu-a jLuJU Ij-Aj ■ (j-^-uvJI 'I 

4j 3 L a u _pj (jlal.Ulj (jlrt wJI ^r-X.iji ll cbcJJI Jojj. -J j .-.VI i_aLuia£l 

.jmC. Ji <1 rtj l Ase-uajj «Lc.jl jjbj < L ^jJ. » .ia ) l fjj Irtj II dljjVI 

i U i i ijlll (_yC.JjL.aJI tbJJI (jJj^l ijj uij H tbeUI £yo (^jflU.11 j l ...1, 1 i.<l j ->~._i 

" fr b-ll l (_yJJ I Jj-JU Ijl jjuol lJLl& i^yOJ • ( _ r il>JI (^jijLpJI d -HI 

1< X3 l b ( _,3 1 - s i I i^jl Jj>JI * belli b^tl ^~i ^~t ■ < _,.$i.'>JI (j<-i3 II 3 1 (_,.j.il >JI 
I_alj_4il (jjO i_3J^ili j l j " -v V 31^_a- 1_3J-Lo ji (jj_c. ^b-Ssj . (jjtt-«J Ij j 

jbjJI ^JL*j .(_yjL>JI ^jljLaJI ebeill ^ 3-uxa* II LMUI 
' 6 6 jJI jl J-J! jl (jrJ-xJI 4-}j ii 11 <LljLSJtl Cjljla!uVI 

Sjjpl i^jLul^ jl jjjJj I3L» iln j I I jjljLjJI u a I nj .(JjUJ 

.(jJljjJI ^ylc. <JjutU L*Jl^a^U 

£-1 *3j.i S /1 J 11 A jtta L 3~! l CjULjjVI (jj« ^ gkl lj ^ I U .1 1 (jjjLuLI 
uyt O'J .' ^ ^ ■ “ ■ 1 1 o^ iJj-ijJI (jX.JL.i/ 1 II eLaJJI (^ JLloLs. ijJaLUl 

( ).Jajjju Ml 3*1 I (_,!£ (j i/h~iiil~ij (jjjLuJll 
jj 3~I.~ II £*0£ja : Cr 4*>JI u ^» ATI L. m . cLs-J 1 _ V 

» / # 

(Jj-jJ.1 iLjlJ^jOJ n^j^J.1 ( JiJl l Mv JljJLsJI fbelli (J^ gJL*J I .1 ' 

j«Ut j»bl - V -jJ j JI «.beJJI (jjO j_uSLll jljCLsVI t(jl J g j-*»tl (jLualll j < uilljjVI^ 
u ^- a " *L»Jj 6belli ^luj . JaULi 

oj^aJI jJbl) (jg-Lj.> > JI (jrj_uaHJ L/ -<ui.i~i SLojLoVI I I ebjj ■ ■*■1 1 

j-o m>. 1 j 3 i t j Alrt usi j ^joJI ^LUI I Ujj . (T_ V JSLUIj 4_yiLa^l 

'—>VbJI jl (xMUl^ iluVI t 3 ) VI ,j£, j j i t~illj iowII CjLS^o. jl J< ■ g 1 1 
dy»LjJI Ji^i nI I jl-il j- Jv . 3*I I dil jUf (^ja Lul) JoHIjJI 3 j’■ **i 1 1 
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(^5 Lj, 4 l.l 4> l JL-luj L 4 JI—*-31 .JLrt > 1 jfj^j (jjJcuJ oLlSLSJIj - A <* 
,_yic Laol o' .cl jujj} j^IjJI LbjLaicI J 2 j$ njLajJlj 

t2iUuj Ciljl^oJI jlicjlj .U_.U4-~.tl | jub ■ .tU~.^j . Jj U ~. 1 1j , t l j 3 3.1 ... t l 

• ^l«uVI (‘OLajlxaJJ i~ i l i . ll jaSL^r.~llj .3 . I3~. a 

o i . 1 '> !' (j-aaJI ^.> 3 a cLaJ L$j >tSj * 111 U 3_*_l3j 4 j. 1 _i .1 i.'JI . 3‘l Uj tl aj _&J 

. a_La.j 

(jisLo# 4jl_> <^JLI cl_>J ^LaVl aja»JI i u 4; -»JI u -3tl ^jlIo *L>J ijjjj 

4j^IaJl 3t3JJI cLujuaxil Lj^LiJ! jljCLal ,ja jjL»J. ^LseJJI J l .3-.... VI 

^ j j U . J 1 £d (JS-i-aJ ( _,^ J ~>n { _y aa I I 1 3 a cL>J -ll-J^-J ■ 3 _Ul.i ..j-DlI.1 

«(^jlJ^JIj j_>JI cLdtJJI £a 4 jJjLjj 4 C _■ ■*■_' £_uil^ (j t-U '1 ^I <- Jauujjjj 

<*U£J .3jj_Ulj * 6>^J (ji-JLjuaJlj <ty LLuJI u r-i —»t lj 

*L>J .(_yJ_$Vl Jl cL^t-lULl _jl (_yJ_jVl al.'V.I JL) 3 ^JJ»LljO . U ■ "l j 1 V 

L® £—a 3_ < )_ijiLija jAiJLdc T u jjjJl JLjJLjJI cl tr 111 a . 1 ■ -%-j tl d 3 . U'. 1 1 ^ ^ ■ ^.t l A I t 

^KxiJI ,»ji4 ^Llia -oljjca^JI jl^aj <jx. JjiaJ.1 .hypothalamus 

4,. j l. uj >JI jLUJtl JS <ja CjLajJUIl j»pajJ jjL j-cijj jy9 jjJljJL 
iLcxJl Cjlj a^-auLc-U^ i£J-U Oj 1 i ^i ° i oLa^JjtJU (_£j_i»Vl I g a M Uj 

. j-u£. (Jc^ndll 3U3~.1I ajub JjLZjlj .(jjlSLUj 

*—Oa* a j j _ i ^ ^ . j .4 i. If* LaJI it l it t L» UaLujI (jLi^oJI [j l Al l . U ."j . 

djub Jauc^j .globus pallidus 3x»-LiJI 3^1 j .UU^t t ^**^1 j„ s.r,j s UJdl 
*jLS- 3^M _jl 4_uS^oJI JL*_sVl (j^a J-ui^Lcuj ,4 ^jL^JI oL?^_>JI 4_ajJl 3J1 j j Ut I 1 1 
•> 3t I I (Jita-1 . jj U' i.a j-X cLadj jt cloJ Mj CiljjLiAII (^3 .^Sij^JI jclJjuJIj 

.^LajJI fkjJtA j£\jjn |«Jbt djJxLaJI 

(jt-IJ 3jjAiLaa L4jjLsc-a cLseJLII jj>i 4 3j a«II i~11 3 . U11 d_._. ■>•.« II Lj^LiJI ^. ..j~ 

4j4 c. lall < t ci* I I j Luj . JLglI (J, a i ii t 4Jsucjj rJUan t J U t~ . .UU4-1 1 ^ ... *-.! I 
l_>ic j-o (Jija CjLjI jjaausl ( _ y 3 ■ 313 j if 1_3 II > 3 . II ^2>L3j ^^^-aLs r -l l l (jrlJ 3 - U jLc 

*3 u. j .i mi 4_i?^>. i_jj_ijuj (2r\.,U* a~ijJ>l .Huntington -»■ «t * ... t^j i. 

^ [jl » 3 a a^. ^J| Jjuaj 
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V.V 


i~il UI ^VI ilI (jj~i a j a (jj.< i-~ * j j i ~ u-i jJj-o-aJl 1J-A j»Js9 

." A U U 4- a Jj^lj Lusjij _ ^JlL) pLjJj jl_jll _ 4 ji mt II 

.»LscJJ 1 (jlsLlaj jL^II (_^jj ,jj9 JjL* jjl£. ^^A1 A.>> c. 4 j < wl . i3 


. Ij aj . a t~ II I j j -. j Aj .UjLeiil 4jjLojlM <~il lnlr> V al I j»Lc. I, i j a <aj 

jjiuJo (_joJI b>L>JI ^Lui>.t (jSLalj j_jL>1I si ^ ~ i i l (jSLol (j^. CjtjLiil ^lc bLslc.1 
y Jj g-LajJI j_y3 4jjbelll 4jjbclJI pijl.l*i aVI pjiurti (jSLaj il g t a 

< ••■■" <jl jjiaJ i JUJLselll IJUb jjic. bl a'f.lj .A-ual^. jt i4_l*j>j 4jjuu obljLLal 
tyaj^JI £jJuJI (jJS jA£i jl j u i f (_yJul (>a J j'ua a <_j-ll 4 jj_X43jJI 3^ ' »0 


jja jl. mm.iVI 4_*_jj_j-u 5-l^Lxiji 4^»-j_a ^j in j II (J1 »Jl 1I jl Utj .(j-uu) (jLiij (jL a . l t rt I 
. jj£ 1 jl i. i j Vi < ii a (_jJJ (Jjuoj J^ljJtl aJLA J^LA- j^aJj 4 j>.jj0 iCjL^JjuJI 
l) 1 t" Aj.ila 4JL^I i£JLaj (j-oj^ll l-^ujGII IJL 4 I 4 3j\ >11 AjAJojJI 

A-jlv-ArJI CjLLsLJjIj 4 j al.aVl 5 jj ii II oLIoLjjjVI <jyi j- u -i- ftl 1 1 jj-uLul ^^lc. 


4_y3 Cilal> I I •-! .il^llj sL.Sf.llI (jl Lit Cxa-1 1 u.nl >4JjbJ.I 4 _ul>-jJI 


t5 j .*-> -1 1 jl ^>11. l^jlc. rtjUj ...II ^SL<u V objujG j^JI u ..^.«l l ^tublll jJajLi jls 
j^tuo .CjUIskII sJl* JjJL IjJuia .dj 1 i. „11 SljjJlj 4 jjliL>JI 4-u£jJI 3ljlII 4 j3 Lsj 
. I J~.U .Vii 4_uc>-jJI 4 j julll <~ilj l... a JjuG (ji (jSLaJ Lo^o£. 4_soLal 4 ^1 j1» 


^ * t-«. tl jLuill (jjjLj sLseJJI JMi- 4 j^sOjJI oLajI « U Jja —1 

sLseJJI oljLuJll Ijulj . (J.^-IJ 4_jji^JI) tjjtkU jLuJI j (dllJj>u Slj^JI) 
jLi.ii.LI) u lA mil u r..i i/~i II si sr III aL>oLj jjLLfljtojj (jL5j.~iA.j i^JjVl ^j . 1 . 0 < U 
Jjjl (jljCLu n*11 i A (jaj -{\JtJ g 1^ II jLuJLI) jfllsJl (_JjljL>JI si f III ji (( J i t- i II I 
' * b. 1 "i^j-A-1 3j^0 (jl jjl 3~J cSj'v i(_y 4 j_>JI (JaAJI ^ 1 3 a sL>J 4 nl~ V a slj_»-i 
jl 111 11 jalxxuU tsl JniVlj JLSLiiMJ 4 jf.ljll 4 jJjJI JjLbsa jl g^l l 

.4 -ijj JLi 4 £.j^jlLI 4j^j>JI JLiaiU 4 jj_jjju^JI cjLajlxll ^j^lnll 

J 1 ^ A II |^B ^1 1 .'"T J ikjLs^LlJ ^ . ..I . ..^1 ^La_UbVI ^11 JjstaJI (J t 4 

(_$j-uajJI sbelli sljj Ls-l 3 sLeJLJI ^utul! Sj j a LI ,j^ulxa»JI (Jjlljij i^JLill 

. Ifll'isjj 4 jj 14-1 ill oLajlslI tJisej < 
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.(fo-joll) IW . vm) Simon o**i~P) 

.(^^UU) (jiULl fJLi \A _ tMA) Korbinian Brodmann Ctexj £( Y ) 

»L»J .*■* ■ UM j ^ 2 ■... 1...1 #jL» L&jI ftc Li Braak, 1980 UIjjlIL (Y) 

JloLULI (Jjj jjjL>JI jL jLiic.MJ Y-V i<-V ij; K . »1 L »jll AjiJ ui- y j V .(jLniYI 
.Sj^ju 2 I n ~~.'. l ,-,t «UI^ a i UUj 4i4i Af jjt j^Lu • A.uU f i]l 

■AajIjJIj 4 jJliJIJ 4 jjlill 4j^uaJI jt,!;!! CiLujjJI ^ 4lalo»J0 4 2 lnil l £jL>. tLtlJI |Udj (l) 
. (jca-jlll) DP 2^ j ■ ^ ■ H 22U‘.t lj ,p. ..A^.ll 4 l 1 j in_iH 4<iUUl) ^Uiu^JI 4 jf .1 i «*>U 4 n I ni 11J 
.-.r.ij.H Jsi, ^jl^j. -<» jLuuj ^ 4 liUJt :bus architecture jLuJLl SJisLa. (o) 

.({&».j 2 ll) 3^4^! ijrjj ji jjj j ia f Jt CiU j**»- 4 (j4j 

.Allman, 1999 iZeki, 1993 J>\& LiA _>kAI iZeki, 1974 tAllman and Kaas, 1971 (3) 
IjJtLi liJlojj ^ • .n, 11 jt^ .>.11 juj_uu (_y^ < m\ u\ V . l a Ulr. : Rockland .»I. K jj yvLlS (V) 

J*ol iy> fdlt: ( - ' 5YY) Pandya 

3 i ‘t t~ i‘*l U1 i~j 1 4 ..t*II 4j^aJ| 4 * 1 lj j/fl ijj mill »l >11 1 Ji fltja J ,JLAI J ji »» jjlfi (A) 

Rockland and Van) uP J>»-J c4i— <■ « J-lolLa ^ jl A . V iYI 4 j_Jj * m-j 
Johnson and Burkhalter, 1997: Salin and Bullier,l995 h -(Hocscn. 1994 Rockland. 1997. 

.s* A*U i AjjUDI _ <UjL*JJI CjUdLjjVI 

Rockland and Pandya, j^laUI {y> aJUuLuJt «jla ■ au£> ^Al 1 *u<LuAM 4 jMAI 4 jUjV 1 (3) 
Felleman and Van Essen, 1991 Maunsell and Vail Essen, 1983, 1979 Ander¬ 
son et al., 1990 Zeki and Shipp, 1988. Barbas, 1986’ Kennedy and Bullicr, 
Salin jJojl ,4,1 a*, d.-Ajl .21) JU jl L$J 4 U y y) 4yy)Jj ollaJaJw t_ya _y£lj • 1985 
jJoLU-LJ 4-jy^uloJui a u^ 4 . Young,2002 Bullier, 1995. and 

Y-V JSLUI £jJl> . aylJI jt* *LaA ^ ,_,!»• kl^usjll L 4 .I 5 ? ig « < « “H j 

1.^.1 ! ( _ya 2 Jl 1 ^U...j llj w IA... 1 l (jiaLlU CjUsLjjVlj jja li Al Jjiiii ClLo^Lw 

.(Salccm et al., 2000 :Lewis and Van Essen, 2000) 
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.Hilgetag, O'Neill and Young, 1996 £>011 s >^ JLSil 0') 

. JLfcSLJI JL*J JaLj l4j-d^Jl JK i mV I J JL& ^ylc. dj j ln~ 4 4j*OJJlj CiLLcm J - 

JJJJ La yjj - (_yjL>J ilnlujl T ■ • ^Jlja- £a ■lij 1 '' 1 . 1 " jW^Jl (j^ ' jT 6 * 11 * 11 " L? 
jjL£ “'1 3 Luij £)1 jjJ 4-oi IV 1 a Laljjaj Lxaj-Jb £j-d-a 4 a In ) a T * 

.(Young, 2002) Yi IT ^a ^jjaJI ^ cjbja—ll 

Zcki, 1993. (U) 

' ~ - ■ Y L_*jj ...' Webster, Backhcvalier and Ungcrleidcr, 1994 g* ;~ .J (H) 

^ . h -otlj I.-W11 ^jjjl ,^.>11 4^aj^JI djiit^LaJl (_j ii j i n lj ^ 4 a, l t“ «m II . A .f .1 j-aJI 
1 in ji j In il ‘*>11 u'* all Jj Ini i aj ■■■! Ul .~jVI i 4 _L >1 -uuJ >,J > ■ ■' 7 JI 

Rampel-Clower and Barbas, 2000. 

j+c. cjtjLiYl ■-•jftj ' Nowak and Bullicr, 1997 '.Schmolesky et al., 1998 (IT) 

■ 4.jjlaJUI ^LaLlJLl 

j .Bair, 1999 ‘.Bair and Koch, 1996 ‘.Marsalek, Koch and Maunsell, 1997 (U) 


.dLull tjia \ * — 0 tJr 3 4 _uL>J 4l>.j-a J^Li- 4-iSLyoJl dj^XI 

.Oj. iLi i a jlmJI cL>J ^]] J j jA l (UuVl |jd j rt"i i uA ^Lu 4 I i ii ~ i ii |4 I j I 4 1 1 rt I ^lOj 
jLsJLI (jJI «4-jjlaa ji£ij -JJJLdJt cLtill |jA fJLsl .(tiO tl a- . l JI t_dLJl 4-ajd>. 

4'j.a.a jljJU ^Jj-i-i 4_uLaJ JLaljj 0 t-.ir~.~i .jiuiU ^jJUJI aLaJJI (jJJ aJuLc .Ju i .ju nj j 
,(t -0 fuaajl) ^JbC-LaJI gla-ljl jxJuiaj £LojJl £Jl>- jLuujYI 4 jlu1j JjJUu CjIjI— a4 
.claustrum jUJll ^ jljjl^JI e L*dJ gjta ^ obljualj ,Jj^Ul CjUoLjjt 

^1 j ‘jL^II uJLc gMJoMJ II dl^ll oLjJLI ^JJ <L t Cjy*- (I ) 

a.^ M Sherman and Guillery, 2001 0 d>.V-L-i .Jones, 1985 Ja_«_ll 


• d 1 ^- ^ ^ l A At l l 


■ (jiU i til I 4jjlLwiII j^JJ 5^<i<Li.4 4 ^ t im ) I 4jJl1jJI Lj^vL>JI % j 


3jj_L-aJI jJLaj! 'j LxlaJi 4-pal^JlJI 4 j JL rs Jj {j-C- \Sj ^^ 4jJuLc*JlI JjjIuJ 

^yJjLp jSLiuj 3j_3_] 4 k i »Lm*V1 4j.X i i4i U 4jj is\ j 11 ^ 


1 A , clftJJlj ^jIjlkJI cL%JJt I 4 L 0 ) Ajda&ja Xjjjlaj 4 _uL>J ^IsLLa 

^Ju \.a 4 .S.La.<, 4 J 4 j]jLlII t'llULjjVI J 41 V 1 ) ^uij! ^Uaj ^k. \ $\K 1 mi 4 _juIjJI ^Joj \ aijj 
.(Grieve, Acuna and Cuderio, 2000) 4 j>«JU 4_^i>JI 4SUUtj u ^^1l ^>^1 

SJjLS-xt (JUJLuJ^ jJL>Jl JoLxjjI Ijlj_>- 4 .!rY.j.j>j*i.ill oLuiljJ 4 -l*jIjJ ^ A) 

^L 4 jJi itp J^ ijy JLjSo£~Q 1 J 0 L 4 . 4 A.Lj I^yjlj iHf, J 0 L 4 .L-) jl 4 _>> 1 ^JLj 

Jaj>s Robinson and Cowic, 1997 (Kinomura ct al., 1996) 4 . i ..ar..il A.^ II 

. alxuVI CjV^oo ^Si 4 j JlLcLLI St^jjl 
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U>UJIj Jones, 2002. ^ a i ..Utji-JJI jL$JLI LMJJ 5 t i X l^JI a . ^ , 5) 1 (15) 

.Lull b^UJ JliU (0-T p ...31 1) L.uLJI 4aj£jJI Sljoil fjs <LJoa^jJ.I A jn.nt . i l 

.aUUJIj 3*«L&I oLIjuVI ijh o-Lii S-uilj <b>li» Barone ct a)., 2000 ^jlSj (Y-) 
pjtj <■...<<• JSLlus : A .,^n axuitt l,LiJ Hupeet al., 1998 uiS^j (Y\) 

3 XU:1 1 4jx>._jJI AjjjuJI J i «* . Aillillj Aojlfiltj (^jVl Ajj in jII ^loblt qjIszjlmJ 
JLtjii Lr d u II j j j 3 -^ 1 b bclu VI Sjjjua . 1 —i j- n Jlj ' .Ml Laj^Jaj A jr .t mi l 

.“,l j 3 j JH ^3,3 3» 1 M jjj .LI 3 .1 . ..VI j jl . rt > Adlj C^d^JI 1 J 1 I J L—a~t—m VI 

J±L 3 u < j ...M < II J l .x-.., . VI jJobL. A j In i’ll Ji\£ JS-2u a^^aSLH Aj^uaJI 

Bourassa and Deschenes, 1995. iRockland, 1994,1996 :Ojima. 1994 (YY) 

^ 4jj_2JI J .3 ,-. l xln .ll 2 J AJ 3lJjul 1I_5 AjjjJI CjIjIJuUHI I^JJJ (jlojJial (YY) 

^ i n 3 . .v.j a n . 3 j i 3 „ a .~.t.i :*•.*. ...I i_iJl i av Luj . Crick and Koch, 1998a 

.3 "j 311 dj ..^«H bMjJI ^jluua 

Johannes Didcrik van ^jlU^JI <<JLilU <..<. m . u ) -.van der Waals ^Jbs _>j oka i£>s ( Y ^) 
Jajlj^l a r: x -. ^ 3ii .oLlt>->JI uj-j j-aLull jl sA^>JI der Waals) 

CjIIjJj*. £A jt ^nt>11 J-4 1 a mt .i CiU$j 5U y^ulUljj^SJI j£.La3jl 3 \ 4_L J o_A>L> i 3j1 

-(jn^-jull) 3Jjbj» 

iZjLujlL] I ^ ,^L>JI IJL* Jil Akl* A_■ I „\ n S^J Crick and Jones, 1993 ^ jl3j (Yo) 

^ ... iU11*1 1 jyjJlj jjjjuaill ,b>^FI j Y *11 cl mj i l l 3 jLI CjljLd cldjdV 

.(LcBihan et al.,2001) ^SjJ. 

Aj^uajJI jiljJll (jrtJ >ddU JLJ f-lisi (4 . ' - 4d~ l J°> (jLpLreJJI ob^ 1 U 1 ^ ( Y ^) 

Milner and <_it£ ^jlSj .(Ungerleidcr and Mishkin, 1982). AjjL* 1II LulaUI 
vLuaucVl cLJLtjoj^LLdSyi oVjbt-d Jal ajljIj Goodale, 1993 

Jaj t jJ>- ■*.4 j III tl. d . lf . gjjiwl • j it c~ i I I (j-4 Jli v . ^ 91 d_LA f. i ■"■ 1 

.(Bridgeman et al., 1979 .JLU Jjjlw ^,1*) aj^^ aj^j 

(jic ^yjJI ■ ‘I Jj J -\£ j J In I I jLjjJI (jji C j-A? Y-V JSLiJl jj.d III j I I A_yj>-Lj_Jt ^jisLill (YV) 

oi ui*? ^ ‘oj-Ij'SO C& ‘FST .STPp iSTPa jbLUt JI jL-JI ,> ^ 

m •>j ,(Y* • \ Karnath, ‘.Saleem ct al., 2000) U j i d ji ^_!J aJ j> j ■.. .< 

^3 ,.^1 1 ^^1 ^1 Aj.^.l l oLIjildVI Ungerlciderand Desimone, 1991 

.^ylLsJI ^ ^d ll_^ ( _,'3 ..i l l 

(yi /y JIkj , jj-oJI eL>J (WS. ,>d '/Y , 0 VJ u j 1? , l l j»aia »L>J JUj V Uu (YA) 
eb>J |>d '/Y* tOj-SJI »L>J &a’A\’ ,0 ,(i_i>tSLJI (jjLiux 4io-!>LJ) > .<K I I «L>J 
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( _ 7 Lc V ^1 A 1 31 4 j A i \ jjjLLa (jon » ffcJuLa f.L>J .(j LuLi Vl 

^a_j 4_Sj3jlI1 s j aj ^ \\ oLJsMaJI i3 .(Preuss, 2000) <i f. uj- j ^ j (jg..< ^ d l l 

jjjo ol^L^uVIj LSuil Cil iJa (j ^J I |> JUU jla l i a 

.(Germichacl and Price, 1994 *dLJj f_* .4 <M i.n-U *aj_uu4 ^xax L>L>. 

dJ7~^ ^JL-dj<a fLxl t j-C 4-.L4.UJlj <USLfcjUl£Vt CjUjjVI ^J] oljLJuVI J 4* * * t 

Grafman, Holyoak, and Boiler (1995); Fuster, (1997)* Goldberg (2001); and 
Miller and Cohen 2001. 

^ \ >11 jCuu .4_J.lLpj 4 -loL>. 4jJUcUaJl JUjlJIj ^jrt jjJI 0*J ClIjI-CL/iVl ( 

(2g “ ^ iJj-Kj-J <j-4 9- J—>■ (.yl] ■« . *» JI ^ J-L o 

■ M-«_4-_a cr^] ^ 4 j£j^>J 1 Jia 42kIII JLiajj t\ <LflJaJLll (_yJJ LflLJl «(])ilLuy»j 

, * i 

. Ji-aJLl I jla djl a ;il ^ JjLjj .UU^ll ^,iu-> JI (j-o 
JSj j^al ^» II ^ !- i - £yk Ljj_yjj]tS <_ >1 _LAJ (jji *£luj <_i.j ir>l t 3j« jjlr> 3 j^!jJ 3jj_>o jjjii (V • ) 

JLu U^ jG Lt£] ^_yajj> £yi 5.>J.> Mill 3jji.tjJ.1 J>l^Jll yiljjtl 

V* _^tVl ,3) i»«n ij-oVL ("(jj•y~iA_i IjjlS.^5LSJI jl IS’_^>Jt {yc. r . .(tillj 
.Lv^SjJi fu <lj>Lai ^OJ^JLI ^yclji i <j i U II Jt j] ■ Lg.Tr.~i n I jjVl (jA 4_u)lj 
iii!j .^jijjJll i ,'iL>- —^jiLaj j _' r Lui _ nV-ij \ (jlx.1 jjJI 

niopJI t- j... J .uiAd * LJJ-U 3juu> aj. I ir a 3jLa L*X4». <LbuJI JjLo i^lji 3Juiw 

<UuaiJI LM3JI («jl jj (jjLaGjl JS-..* ) ci_^aj 3 jL> iMPTP 3 jLu liji. jL3jJt ^IS 
i_)bS Ijauoj <|jj v<i-y*U (jj.>.a.>U «VJjk .3j.tr! 311 *, ft.t Tic. ^ (^joLjjJlU 3 > . ~ i i .ll 
3j_. ( >LJj IjjqjLsj Lj-Jo LkjjU I^jLL-ud .Langston and Palfreman, 1995)) jjIj 

.Jojjj ,jSp. u'r . V (jt t _ 7 l^. *T-! |&mdll ^JajI "^^p.1 
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j-4im j 


pL>kL!l e.\j£ l—o *— 

^jVl (XP-auJM 

•<Jj^l i_jjbljJI ju»j# 4jIj ^y 1 ol+*J l£>j 

’.tiJjJejj ^bpl i V" Jjiy .tiijAli 4jljJI 

i <1 j>m ^jjl jjk JiJl :<SlLJl <_»jfcljJI Jo^^L 4^1 

"Dreams of Reason Ji*Jl ^ l T )jJ*>.b jit* 


^jjuajJI 4—uzJlx-Ia 2.J -i»" * fJL*JI jjJjVI «LaJL!l Jixj 

■ "J j i*"j (4g>j" II J 1 * a ^ « * «I n Ajj ll *^ j Irf'i jj 1 4 jI Lcj 

,£$*« >~...ijl t^iCl iis.ji.1 JjJaj 4juaL>JI oLajl*J,lj <3jj-uaJI 

c.L>J £jj Jojjjj iLaja.fi. .4jjjJl mi 3 j (jIaLLo £yi ^yljVl 4 jt l ■a-LH 4<i In i 1 1 

-y£ j ■ ! ' ciljLJIj (Jj *-n < II ^^3 LjyS (jLaaJVI 

4ji.Vt.a jajLi^aaj oJ iJyy-> 4_JI JjjujjJI jji-aj al n- II I ^yi aj->- ,jle. 

\jmS Jij -2 ajj Utl oXfr) (jJjVl tjj «.n t I I aLseJJI (jlfi ■> i C . In < a-ll J-xaajJ 
( _ > auu oLLfcluiVI (Juuijjj .( j . iln i l l ^ya^^JI ^ 4 jj m il l oLLsiwVI 

. JLaoluiVI (JLfc^o JJJLseTu Jt-aj^iJ ^ (jH-jU 

i ^U,,.j jl d .r \ ,^ t l d ^Uwl l t4ajL%UI 4 din i d LaLu fl * V ilJJj 

*L*JJI L>L>. L&JLu tLxJJl -^Lo-rvL} (V _ A ^ 1 1) 

^jJu . 4fi^>JI d .*1 X" il 4 j>»jJ iln,.flL>u tLfr JlJj t n Lt^L-ol \£j « 4^j l I I 
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^ j i n jl [ 4 *i. iJ (jl JLfllj t^ui-Uj iJSLuij i; ^Jajji qJ 1 d i i* i i ^ 1 I 

jL»a ^ a belli ^Jl j^.^1 JjuaJJ 3j_pJjVl J^j^ajJI «.btUI LaAAa-l 

(jl 3Io»^ba ^tjJI IA A ( 3^“ < U * LJaJI 4-jj^oijUJl 4 jjl>JI ^ a iX“,j LsLilJI ^ 1 

4-i^ol^lJI 4 _jA_>JIj (jJjVl ^g^.^ a . j .11 *L a- .. U l (j-a JS ojJaLLil jjaLi-U i_fl>ljl 
I J_a ( _J 3*\ j J_3_5 -( j b ' uj-ll 4. aCA . i<x 1I diiU'ill Lj>L>. (jjo d-il ■ a-* . ,. l I . ."■■■. 
lr® J .i* " l$J 3 » ‘" M-ll ^j_uaaJI (j^^ahJI lilj l n JI (<uC.aJ ^belll Oa»o 
J*a±l\ (lyvjl '<?>U JjLHi) (jJjVl <Sj -m . i l l c belli ^>-pJJu {y> ^juoj^ 

J^luJ,l ( j -l U i l l jLuIl V <uSJ .(Y-IT jtt.i U 31l ^ blindsighted 

(T) o*- 

* I I b^i^ell J L33 < » l (Jbe_a '.I is~. i^yJLllJI |ftjji3JI 

4 j < v , j . .iJ I Cj Lajl v a (Jlj £>£. aJjjmlA (jJtJ I I abeJJI £y) bi*JI c Ja.l^Jll e'jut 

•£}j iM? th ^b- 5 ! (jri! 


^JaLLa \ . A 

4-xjIA jlulij AuUJI 4 j^ iaJI 

(_y£ Aj^L-ujj < a jJ I ebeJJb (V2) a jM~. 11 4j_^juajJI 4_3Ja_UU .U . -«.~ 

4ii3-i cjjLjL (jjJjVl t^juaJI ebfcUl L}L». JLuu .(\ _ A JSLjJI) bjjjjj ^«j>e-»JI 
4 3la iall '-djjj 4j*_ijjj . 3_uLiJl 4jj_uajJI d.SU i H ^ lAjlUaj <^1 3UV,I 

1 1 a belli j_yfl -Lj‘^'J-0 4 jI j (JjU. 1 (_jjsl J->- 3 -ijJaJl JaIaTJI d-j-il *i II d »-a ■ " 
U- 4 <J?> 1I gJL*3 b>L>- 5AC £a <(Y _ L JSLSJ I) ^jVl 

. AaS^J aJI ijJjJI JtJbj (_pJI AJUj 

djjLiiJI 4_i^_uajJ I 4.3 1a i .llj f_gj.ui\ 1 11 cbeUI d_3Ja_La (jej JaolaJeJiJI jlLaj 

4j^ i a j ,JI ^^IoLLII 1 i a_i i IjLCi ^e-uojj . ( ^ r jl.^..lll tLiaJtJI j j r d 1 .^<~. n 3 U. . 

. i it 

4_co)M_oi_l iLa^jiC. njJ <ax ll (<JLeJl JalaJej iiiJUj ^ya Vaj - d«U I a j jAjv V ■ ^)r Vl 
^>J>*aa3jl j»l a3c3ju<Li Jajl^SJI ^yia 4l)A>JI J^^l IjL* A^Jj .jloUIl aJulb ^ 
(jbiu^l fjA ^JlAdJI i_y na\ \ •a-.j ^ ^ 1—A JSAuJI) ^.hj laljjtil (^fui^Jb ^ 3 t U j 11 
.4j^^>v1 , I lj ! laA ^l jA 1 A^ rTu- uL) A^aJI l diiu$[all ^JjLa^a i^aJLaJLl JAjcLo ■-~ ^ 1^ 
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Macaque 


Human 



>- 1 h—— i —— Horizon 

1 cm i cm -Upper vertical meridian 

- - - Lower vertical meridian 
O Fovea 

jug-i Ai 1 1 3 J->-: jLuu^Tlj ajJsJt i«a : < JI U »^jj) i^» ^ _ A jSLiiJl 

La ,(jLuulVI J ^u J t (j AdJ l 33U_3t_/a lLu 1 ^_>. ^I^L LUJ I I ^■a.t.LbjJl 

' 3jJjJi qA 4_ijL$-a (J-LjLLo I jj_L> ^3 L^j131 Ju_at_a L^JL£L*!«I 

4_jC^ull 3jj-iO jLiu . (j-jixil JL>J»I f^A (jlaiail VI J^iaj V) Luajl 

5 J» 

(jr^jL^di pJL*Jl (JlLaJ i ( _ ;r C.Lj_L ^J-^aLa ,(jrywJl ^Ic 4 ja lo 311 4j_jl__J.il JaiaJc^u 

j3-*_a . jL_u_jJl (jr^C. ^LajJl qA u 3 - 1 . > J I (J-uLSLljV! j JiLLlL) SJljJlC. 

Hadjikhani et al., 1998 

(__ r 3 Cj ^jJI L . iJL IL< -,uVI JL>JL d^iS^Lil I 4 i Alj ^..1 C V 

£ * V 2 

4-La JLlliVI JLlc. _ <s\ til aLseJUl (Ji-JiJ,l 4.a..tLa ^3 _ aLxJLJI Ji-Ji-a 

4_jjL>J ^loLLa J| a~ i^l JLlc i4-jl- mU oJ-Cb (_y3 ijl 4 _uLjJI 4j_^jua_iJI 4 L L~w 1 1 
l_y£ (J1 .tiTi i n VI Cj^Lai/i jj-a j-jfTl 4_uljJI 4j^ <^i itl 4 SU ill jjl . . ,.l CjVL*u<a ,^jj>. I 

(_£_^uaaJI aLxJJI LlMS- (j-a Jujuj! £_a_>u 4 j»_uj jJa^La 4jSU i^jVI (_gj„ua.tJ 1 jiLatill 

4 i? t~i i U oJufc Lj^U- .4-uliJ! 4_ij_^a_JI 4.n to i U ^^3 4 4_LL>. (J£^ ^ I r. 

( ) i4jL^JLII ^3 1 g.'i.A ^j-iiSUI .(JSLcuJIj 4Jii^»J!j J 3 a « U 4_ml m.>. 

jLua Ijl l.g UL1.I .S^_i_ua-2JI oL^LsJI _jl _jl 4 il . ,. l 

jJLj <- r ii3-'.51l 


(j£ l±*aJI 
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3 _3eJLuaJl ( _ r l£. V il±J- 1 La J!Lx» 1 a JL-J. I — IO 4 j LtU l •> » 1 I (j^-AJ 

. .til .I’l l l iit Ujla **1*^1 iSjuUI »i V .(^0-Y 

• ^ ii/if- J.u < 1 * £j-il1 l*AA (jA J^LjA Liltjj) (j » i » l "j O' ^ 

^ Peterhans j_jLbp_Lj der Heydt cj j-h* jj 03*^ LaiSi.15> I 

LjU- . IJj 2 II (J 3 4 j, I Li! I 4-JJ in I II 4 itlA.HI LjjLi. I J. m . J j-m (_y3 £j£jj 4-*-«L>- 
JU9J .(Y-A JSLiUI) 4j rtjrt >JI CjLsUJI (jA <J£J 4^-1<-ja. a-~u ji ~> 

(V) -Lu> 4 . ,.J /. U II JISLiSiVl -U-Lt" I 4 A^A 4j 1 «xj11 L)^L>JI 0JL& 

2 5 U. ;1 1 tO->d U}UJI ,ji jl .l.cVI j^jJs L «_lo Ij ix 2-1I L l uI 

jjjlsJI ji (JajlII jt 4^j->JI ji JjLojJLi SjJtstA <CjLjL>JI JjaJI 4_jjLjJ I 4 jj i n i l l 
j i 1^*1 4 ajMJI i-'l /ij 1« 11 gJLu 4 2 Uii tl ljjL>. (jA 4_ir.jJS 4 _c^q-3c_o (ji i4- yi , 4 >jJI 
(_y~i II 4_tJ»-jjj j ... 2II CjLjLxjlJI jj-JLJ . frl.j, AVl (J Sv - i .u JUJL>oj I l li jfl.l i > - (jA 11 
JjjJLlI (jA 4 Xjl ... tUjLi (JSLiiJI 4 jJj 4jjIjJI 4j j 1/T.iII 4aJqjJLI jJJ (j£. iL>Asc2j 

(JS. Mil I jj4 4 2U '.tl Ojjb JJ)j3 (_yjJI 
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CHAPTER EIGHT 


Going Beyond the Primary Visual Cortex 



4_Jl>JI CjLsL^I] 4_uLjJ1 4jj4.2 Io ill Lj^h>- 4jL?tIu_ul T _ A JSLiUl 

tC^ -u j- o JI ‘LoM-C. .4JL t i& r <^Q jl 4 j 2j 2~w i4^j>-j_II cjIAL>JS ^ If. 5 j « tl 

4>-^a i.< j j«o rt 1 4 ^JJk]1 Qj : A . 4_*_L>Lu_u 4_l 2J_>- ( _ 7 J_c 4o_i_>.^ LiL&J *>I i _> l .Xq dl^otlu 
45 L-J 3 ] :C .4_lL>JI 4jGcILojt J22 tL-/-uin2ll iy* -i22j cjy** ^ Loo JfCruj 

:D . L>Ljt 4_d_2>Jl 4 aL>JI ^ySe-xU u 't 4 J 11J (jl J./>I 211 ^yll 

^l.ZLt-uj I di.^.L^- ljVI Jo j)^L>ol L&JJLsc-j t4_u^x. 42sL>J i is* 1 1 1 d 1 11 9 U 4_iL>Jl 

4^_^->Jl (jl^JoLu L 0 L 4 -) (jr\ „Auo* > £_/: 1 fl-dj jLJu-J j-o-ft-s <Jfi CjLcL^JuIj 

Peterhans and von der Heydt, 1991. ^ . 2 ^ 21 ^ 11 ^ 4_^uVl 
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i(V3) 3 jJLj 4j^ i/i t 4 iit-i ia JLvjj ijjlill 4 j^jloj] 1 ^ At-. .11 jl^j 

j-i-lj (_£jl*JI \£j .ti Jl.-yall j.UtiSi n_g^.ij7t,_>J1 |«JUii SjjU ,A.a 4 j$Tjj« Sjjjus JJtaj 
4 _*j 1jJI djj .^-..tl d AU it Ij (V3A) 1 3_alL!(JI 3jj ■ >-.. II 3 AU'.t I I gal atj IA ...It 

• (I - A JSLuJIj 1 « 4} i^U- A, II ijjo JxUj Lo^J |jl~ a U i a (V4) 

ijj i n i l l pi -ril l £yi 3j.iul.ja diLajJUJ.1 3 juIjJI 3_i^,^..ll 3 AUitl J. A~ ...~ 

• 4 ",1 1 *1 I I j 3jjli]l QyjjJ «"» > H (jrCLdJaJJll ^y> 3 I .a. A i a diljljCLal Luaj! J; A*. ... Aj 

La j a f. I JUb U-IJ5 . l.glV.l a (Jl I n~< ml dlVLx^a ,ja jj£| 1 g ll j A~ ■ ,.l dlVLjuaj 
if^jiiaaJI jLuJLl JojI^ jjl ila.a.'ii>i'i .4 jjjlojJI 3j>JI« all j^aj^JI £jJLlII JueL^aj 

4aJI ^1 In* t (_£ jJI £juajJU ^jJb I JUbJ .fOV63 Sj.ii ill (jil <~«lj A •» a 11 Jj^ n'.llj j_a 

SjJ^kXI 4-iajln j-ll jl_jJ>Vl (j-C. jjjSLJI V . £jusjJI I JUb (_ylc JL>JI J«', -J J) 

LM->JI .A rgy ll 3 _nl •»• III ^ULULI (jja 3 M U ■ II ajjb I g j* ^^IJI 

I L&J] ^UlaaMJ 4 a.j.3-1 i—iLi-t^l 3* ij-n V) Jla-JJ Vj 3j..ai»l l 

3uJJjdl JliaidLlIj ujJJl UHjaJ * - A 

,> . fl . ~ ». t j ^ ^.^yS-jLiJI ^JLtil V i_|3-»JI ^lij (jljJVl ^‘jjd yj '*•• .jjjI jKJj LK 
Pji Jil l CiMjuUulp 4. 31-,-^ a d ll c .j.a-^-a ^ jm ill JoLuiill (j'r. (jjJJI J l- ■ A~ ■ ,. l 

• Sjjaaill t _yiSJl yjjlll (jJI 3_uaU jftjlbj (Y _ V ja_uiill) 3_Ja_JjiJ.I 

ijJjSjJI (_y^ (Jj iK I I dllj_i » . ~ 1 1 (jl a A j A -s- (( j^JLil CiLlj (j£ u „A;t l aLa-Lc ■'•■ > —*■ ■ 
(jjill lilljjl • pLx-iiVl (j^J ^^3 4 3j . rtU dllJjju (jJJ (liJLM V pjjuaJI jJLuoJ, (jjLlIoJI 

rn llj 4 ^ lii lj 4»Laj jJdj .^ijJLI ajjuaJI jJuuoa dll j!3~) (j£. La JLa» ^JJ J A*. ■ ■■ a 
jl plljJJI pLa^JI ajjua ^1 tj . i i I I ja daLajJil (jAj ,Vl ftj . AII ^ I A" a ... A i 

t-3Mja.l j*£.j IdA JtJuajj .gjbjia ^-1, , r\A (jA iicjialU ^iaaoVl p jjiiaJI 
. UK d,M!JI di^LsJl J^^l Aa-^JLI 

Cr^ < *-*jl>JI 4jj_faajJI 3.3 In i t ,l (jl Ly l*i (^Sj (jAjj ,3 a g a iiLstjl 3 I ...I ... ^ 

> J j-* ~ II (jr^- 4 ", j ib jJa (jaujjlj .(jj_lJI dlljjl (^ (_gj j ,,,5fl Jj_aJI 

J-iaJ ■ 3j-iaJ.I -igj-aJI (j3 4>-^il JjJaJ 43t*» ill L)l> 4j<„l,<,~>J ^-wjIj_- ■ ..4g*CII 
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JSLuU 4->.jJU JjJo (jA Vju ((jj-lll (_gj. 10 jJI nr III L>M>. (jA JJLC. 

frjjuaJI (j4 4 _lo£ i .i-.at-.-jl | <|K 2 aj 4_il». Ixjj - ■ 3j. a-. 

4.21P.1.U 2 J I 1 , m*i I <1 (J J l LjJLufl" i nl JLsc_« (^Jx. JjJaJI 4 La . ..j * a 

iituill JIsca fjS jluuiVI (_y3 4 ininjlua 4>jll 4 4 juIjJI 

(^ Y ) . 4 JS jLixjVI JLse^a (j^a SjlZmjS 4 2 In id oljxsexll ^ ajUtl 4.»_<jiillj 

JL»JJ -L3 <4juljJI 2 jj *a> ■ II 2 a li ill (^JLc. (jjJJ 4 jM a~iV1 Lj>Lk!l J3->-J J . a-,~, a j V 

•(£>>•1 i3^>Lia (_y^ 

^jJIJ l 2J1 (joli I,I (^jJsuJI ^In in H JjJo (b7 1c. i 2l~ II Jjjjio jjt (jSLaj >j i«,jll (_y3 

4jjj i(4-j_al_ja^l ajj .o II j U. il J 4jJjJi_U 4_ a j ,i I I I (jjO frj_>- *(_ r - 1 *o 11 (joa llj 

i(_f jl_ojJI oj-Ub («JL«JI (jljjVl urAAJ (JJjLloJLI ilJjJLj . b ‘ l a~. ~. t \ (jljjVl 

liJlj.ll . .Ij-uitj (jOjLji (_yJl (jj-La jj-jj tl j 1~) (jC. ‘ a 1 A- j V (JSLioJ 

Jj3-j Lr^j ■ k*; iIJlA (j» ^' T ^. 4 -ijj JJ i£>»>Vl (JSLuJI tli_i j«lC.j t(jl^lVl 

. (jLi II iVI (jfl 4-Jj-iJ. I 4 ajaltl ^5 (jjAJ 4j,..l ■ ..i a.ljf. 

►btlll qa tjjJI I jl6 uja jLUJLl (j^a Ijjlc ji j-UuJLJ (^AalojJI j jj "•>'■" j_£i 

Jua (jixjj (ji-C. jaSLsJlj (jjJJI iiJlj.ll sLul (jj' 2“i’ll (j£LuO 1 W 1 , A, 

. j-tC. (j^aj-iC. 42 1 Ilia 4jujlaj (jjl) Sjjlxjs (jlsLLa .Ij^-j 

(j^al.V. liiVl j « lid jrv>- 4 In, mi t (jljJ^/1 >I*i i io (jJal i a t_y2JU ylij (JSLJio 

tHiJljJI (jot j I >~.4«1 •*• I jl .(jjLjj.j.fl (jjj (_f i > ll.jf. ^' 0 ^ia.^Lll ajj .a. II (jjJL 
(jjill i^j-j «(j iaia ^jLaj (JjO*. (ji I~j»iln~i jsj i^LLJI j^^VI Jj-a i^_uuuO (jjJ ^ 
At i l m i 1 1 4 4 , -v Mll qpt^uaJi j l-i n n~l (ji (jSL<u aJLA ^^3 j .o4.Vl^ <0 (JaSJ.1 

(_y3 (_ynijt-)! (tM (jrUjJLj (j.a^lojJI j-jjjo~iII JoLuo £jlu .4.S,iflJ pj Sjaj 

«a, A 9 J 

4^a ja-t.1l SjJjLoJI JULJ (jjil 4jLaeJta.«VI Jujj l(_lJjjJ,l 4jjJUI 4 aj alll tj_St 
4-i. i-.il 1.1 ijjJJt 4 « 4j 4-Jijl J_*_J J j Ip 4 Ci3j (_y3 4 j I f. (jL^ I_a (^Jj JJLjj 

4jLula jjt CjIj iv>I CjI a.l$> j!^-o!Li-uLj ^XJlLulj i(j^LLl <a 1 

,^U13 QjUt ^U^JI ( w ),lj.V„ M;i .L^]l (> Jt£^l ^ ,4 -Luu 4 Uljjt 
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"dJIjjVl i—iljji" (_y3 Cjj j ~i t»l La ^ ,4JU . Oj-s'j£ CjIjJLui j i f . CUjLjj n_f.lljl ^ 
JlL 4 J Lu (jtJajhir a ,_j_uLLlI ( j>>« » (jj£j I. .X a ^ 

fjS j-LajJI dal.iu> (jUoj t~)La.lCj (jjJLII CjLSjJLa i~ ..." .j j4l.nf. (jjj SL j . *>J I 

. 4jjiLI < ~ 1 1 j * ■». 11 JiLa Lu^LuLtluJU oi>*A> 4oijxM 4 hi ADI ,jja 43li cJj>JI 
V 4jjlill 2jj ill 4jJaollj 10 jII cbdJI (jl ^jJlj jJLauj 

0 jubj .(jjJJLl ^Lo-uJI (J.I.H.J.Uil.i.t.U (jrujJU {jrt.j.hgJI »*■»." 11 UaMIo) 

jjju 1 1 njjJJI lLIIjjJ 4_JjjJtl 4rtt-»iU 4-ijLaj)I^>>. JoJia jjju CjUa^-MJJ 

* . < , 
^^JLc .\ a'l.O V t _ T £.jU 4u h*>« 1I CjUoLjjVI (jlj (Jim mi^jSg Lil i_yjlc.ll I i nj l 

<"> Jl frbtUI OsLii 

^laupl 4 j£>JLia 1I 4dlaitl 1“ - A 
4£jj»Jt 4 j>JLx» itrtmxla 

(_y3 (_yjL>J iy* 3j_ii 1/1 4 tln4 rijf..ln-i II 4 2 l-i i U 

JSLSu JfiUSj.^L.VlSj^lj^ - A JSLiJlj .Y _ V JSLiJI) r L*.?l 

dJjJfcjj CtijjlsejO (Ji/iA’i Jxuib JJLC. clxuxulj La>L)M_>. .4 £j_>JI Cjjb'il 

3j<tt C . Jrn.uijjJ.1 jdjj (JjuxAJJ oL>oVI Jjia iSj^el] £J>>Ui Jjuuo i^jju uL>ol 

aJLA <jr ic 4 .j,j i/*i « II LjMiJI i tVdl ->m . ^LuaJLl «L>uVI i yH ^jvLUI J. Lt -a 1 —at t ioi 

' , ;M_iIajVlj iCj\j h ->JLI |»Las-r».|j .i~il e-j ... U ( j_a j j X JLas-a 2 j*l *"■ <V1 

4-SjjJqj 4^>JI j-Aiej) JlSLuit (_)<■>«! (_,In 1 it_gJI 4 jf.,1 mil d 2t- ill Jjju 1 jl u-TiVlj 

.4j%jjjj3 


(jlft iii^JI <U£4ia)I aSL«*.H i_M>«*i ml 


^/j 1 4 o u t-.,.jU 4_if 1 X mil 4.flhm JjJLjo ^aJ ^ -~»lj< ■ ■■ 

(_ya l^jLjuaj^a t^j 1 im tol it U (jrjJ i^JLj J-JJ■^■~H jl.fv.~ijI (jS>J >ill (_y3 

jl 4^j^ILa _j»-lj>- jl vlftAil 4 jv^>L»JI L^IbLauuil (j^iLuit ^'f- (jjjjjj A.j «Lp»Vl 

^ TY ^. 3JJLua jj!jJ 
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Vj itiJj^ej-i t-ijMt j^d'i { jIai i i jJI 4ACJLuaJI 4_dJaJJ.I (^3 iLi-X^t-i liLa 
I jj 5 d SUil l a *i a Luajl vil)j *.*j Jjfc Sj>LuJI (OAj ^ iJ»allj <- ?* ■ > ..i 

(j-uL^-L jjuMti <CL)liJI ,_)lsjVl jjJI 4 J L l SjJ J5Li 5 j-iLLxx) i rAu 

d SI tj U. - r\ n ..,11 oIajLj JJ f ■ ^ U J jL%-U«Vl (jLj t_-Uj-C 

^_>a t Mj u^ajJa j£j_d i^S ulUj _jde_i jt d o jV11 i^JLao (jl d^ j ~i I t ,3^>^Ul 

tf + 

^jl~n fljLao ijJjJUuo 4»»J ^jJl c£Ui JU_i CijJiu Ijl . 4AdJI ,jic, d jLLi d i—JljJ 
j ■ « ~ » i r |«£j i4^-jJI jjl f. ) pi a in • (_>d^L t - l I dl—^oVI (_jj 

^LutcTi i.nd ljub (jjSLj (jl fjfJuJjJ i 4>- Ijl (jAAduj ^lj_* O Jdtj t. i/ 5 L^Ajdij 

vdJi )J 4lSjj>Jlj j._i d iVi I SjJLstd Ctl jJUju <_y3 (jSU . LjjLj)a3 

- 4 Mi,»a,1.1 

(JA...I (_yi Jjaj (jjJt L}L>JI jjaj ^(J^LuJI ^aj lu < ii La 

jS.JLaJJ 1 *1 ■>■"t u l < *• *d U> ai .i." ti gl j a II 4-bjJo S j ub Ll a JLx j id j ^J| 

V L$jV t^ yic l ^Jl d <sj -»• 11 3j A .*■ II 4 j l in » II Li}L»JI 1 rtj^Tl Vj . 4jlj j-nJi.m U 
»"l l jjiL&jJI (jd 4Sjj>JI ciJlj.il ^ 1 'j > Jduii j^yJI d ti at .-■ * t 1 g l jail LiOAimJ 
j ^ .m~ ^ajl ,2K j -.-II 3 < 1 ,W, t l CiLaLjoVI Jitaj 4jjjuaxll LjLiJI qjO CilcjAJe d jrU 
SjClJLI 4 -iq > U 4 -ljL^LII 4-a- j'iJI .(_yic.i jjJJ 4$j->JI j a i V i <^2llj Jajju! (_yil 4^j->JI 
^J| .; .*:." <1 . jLuaJ.1 aL»oVI 4^j-aJI jtJLuaJ QjljjJI J^LLs-I 

43j ^jus^jj ^ ■ u. ■ L I « 11 j^ujJLj (_jd jlo^JI jjy mxilj 4 ja-AjJI 4$j.a--Ll 4 j i m« II 
Jiidiil I *t * I *' jJUdl ^all djLuJI d i u*\ ♦" i J LitfJlj Jdxll iju ^ Li mi l 

dSjJKJI UJIj^V ^UliVl jLdLill. 

*# * V * 

i 31* i ..... i , j ydJ I (_y3 S ^l*>. uj Jl d j i* ' .« 'I d 3 In ill Cjj—aj I jl (.L-lsr-j I jLa 

* 

j_a_5c_d yJLl f»SL>Jl (jLc. SjJLdJI JljjjJI 4JLJJ-UI 4 a j n lr> LjaC. j j » id 

lJIjjI j in- i jjl jj->.H I d l< 4.din i U JLd.4 til^jb L ii j l <dJbL><jl jl tilIj-dtod 

. Lubjt j i, m. i.ll ^lf jtidj La £AJ . 4^J-^JI 

Ijl> SjmaJll d.tj.jlnll jjkju JSL m. l Jtjiisjj n-ll mf .Vl (_y3 4 aoJjA .f .J 

(jIoLLaj u in . ,. J II djr. l .-ni l d 3 U Ul t*i.l 2*4 . I ^~i tnn-SI a t _ 7 aJI LilljJ^I I—1J -l dJ 
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Ilubj • IxCjVl l_)I j U i/i l I j f.l aj (_yjjL>. ^ylc 3jjLsc_a ^jj-t 

•cA *l jLieJLcu L> <ji 4^feli I.mJij <innj <±jjJL>Ji jjli < iljU.iV.VI 

jjjiHJ LLJo .akinetopsia 


Sj^ nl l jl ^ Li.l l « _i i /-) ( _ r 3 3 -ijjljus .Jlim jjj.,1.1,,11 (_ylt (OjLc. 

^ ilul^ nil) j (jJJ 4i)l iV)} . JLiLjJI ,J!La < IjUala IJL> JjLuJI jV i_ij5 

(iJjJ-J V I fl -V (.11 ill '( II il-tSjJI (_yil i . i^» II JjC, i i>Aj * II ^i U* ... * 

iliU j (jJJ .£<sjj_1 JjLuJIJ (jO-SJI jl) i_ij5JI (_yfl 45 j_>JI 

<SJ-* ^ L$_)V jIj>- <juLu (_ y 3 ClLjjjLjLtfs jjO Luajl 4 ■>. j j It .~X~. ■*■ ! 

0-° L$_l 3 til jaL u 4jjj_c .4 a4 4 _i^sL>-j .^.K" tl 4j>-J Cj15j->. 

‘(*Lh (jr^- £ « - * ** ■) L^-iLjj (j;-■^•U •» 

SLstS jO gi^ Lal j_)jiLL!I 4jV iS-iLc. jj n II ^Je. 4iSj2UI lijjjjj 
jjSI (J 5 . i~i> Lajjj L^uiAI 4 K A IL iiiajjJLI jjuuuj . jj5j ~>-~*i i jcjfcljl 
U j-JtS Lii=Lji 1 ^ i' . y . Z 2_j »JL»4>oJ_ll ,j5L»Vl jt £jIjAJI ^ 
ijjLojJI 4 £,j_uj j-ijJLi (j£. Ltj-auJ £jLDI jjjlC. »^_i U* ,..* V Col5 
iVjl OjLl i u I I ^ . 1 U't i Lilj Mj I 5 • - " *» 3jlj mil JJL>oj 

4j Liii..H (j^SLi (< jjjJaJI jjjc JUji ^ry>- *«iUi juljj . Ijlv 3ju*j jjuS 
CjL5jJ.I 45 jjy. 2jjl_m-o j-jJLoj Lpe-i jJu Cin I »" . SLst3 <L*jji) 

•(_ y ic.l ^JLU9J ljy>- CllJ-uaJI JjjjJo 

i(j^jJI t yj-uul l L j » i Vi j 4 *y . _u j sLjjIiVI 4$jj>- iU. ■ i~ ■ ..* >( J cvilS 

^ 1 4 _i» _i i Li 3jj.«aj (J ^ . i ii 1 1j jjJJI tiJjJLj iiiUj £-a -iU.a 4^j^JI jjj 

4^aJj t \ i>i a (<JLc. (j i ii. t*i L^jL? .4^ i •> . i jJLI t lj_JaVl JLjJl>J (43JU 

(>£ <-4liicj V JSLiiu 

J-4^ 3 -* 1 4 3 J—A LiSi a JjLa jl ‘.45 j —>- ijj. 1 a jcJLa jj ' ■ . ^ j iC 1 

(j h aI ■L JI J i n 2 I I (_,Js I 4 j . J j Jj.C.1 4 j i n Lull 4 In i)La ^ Aj .4_i i jj I I j UVI d . a 
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( j V> i» jil AoCJUaJI ilaLujI 

vJljjVt C»ljtjJ3j 

Ij^LsJI jpp-Lj JoLlSjI 4_i (j£. 4.jSL(L mIj-S i~il li-w M 11 < 'i* Jjjo .-i j «■>. 

* b a t < * ■ L$J j»L3j i-iji. -y* i l fljub Jj) .idj 1... lb 4 _)Jj_AJI 4 j . . I I 

(jjjUs^u oj j a t l ~ m i 4_ * .aL -v ^ Newsome ^ ij ■ .^.- Vi 

^•uap^j 4±*y>- Jz Movshon 
(jJJ J n" i i (Jlill (J - » < u (jj-Lc. _ 4ij-=eJLa Jn2. i oL>ol jujl»2 ( _ 7 ic J jj_3 izujj 

(JS (j/3 £- ° i.I i i Ja,2ill (jja 4 joI_jJ 4.a jf*. (_y3 fljj»Ua _ ( SjLi)M ) Jijj/i (j^JI j»t Lj Jb-l 
^ fldl l *—(jL-o i4^>ll SjLuj l,(i at a ti^.^.xll j|j Ljiu^JI j CjLaL>oVI 

iSjLu)} Mj 5j J_^_a 4JU (^3 .j j*iCj jJil cLln.%.1 (jljj^JI (_<Sojlj 4_) J « r /I J~.Q 
(jJ) J>»o OjiHyJj 4-wiLuJ I 1 j , gtn. a 4jjSLa ioLmI (jl (_yb 2 UV. i<l j ->~* 

4 j i un « JI L^Li-JI gp-13 JjL»_a 4_ij_scjJLj (jj^ojLaJI J-* ■■■ . L^JLuyl <_a3jj SU-». 
Jalao (j-L-ul • 4a ji b j*jJu <jlj_p-Jlj u l-i,,f^JI 4UCJUuaJl 4SU;t l 

OH 4-u«i SJbMc. (jj ‘i -w|„ J l g~i (*(.1.1,1 (SjLiiVI u 

IjM^JI *■ " ■ > i/i I -V" m l < LojjlC. .i lr> i n jlJU t? 3 (jijjjlj (_y3 LjUJI 0 j_* £_>.'□ J .i* /ij 
j_y3 lj_&La l In "* . jba (jl (jl .lALoII j A~» < U 4 /■.■• . U II 4 ^pJ| SjL«5/j jljjsJlj 

(jrjjjjlj 4jjla ya Ij AI 4 -jLptAi.hI 4j3j^ bMi- I ai olSj^l 3JL c. i_3 J « » 4 .‘-.I j^tl 
^j . U~ M l j Lai t in I 1/1 I Lj 2jLil 4i>3- aLsjl . JliiujjJLI ^,3 ..U ; ;i ■ jjf 

• ijljjsjl 

(jlj_jj>JI In/ i.ul u,/V (/i I I (_y3 LajjJu L$J5 ojj^jJLa SjLiiVI C*jli (>U>. (^1>- 

SjLiVI dt- p -) 43j_iil oljLiVl jpi (^Is. Jj2l 3I 4ipsJI oL>ol JLJJL30 

4-l l.'»-~l 1 n VI |4J.> A I yJJ (_)-uJ->- 4_l_5E_Ljlj ~l ,(.uV (_, »l (J |JA_U|| (_yjl j ^ I <~ i j^JI .U^ a 
4^>;»- 2jLS(V 4j^yjJb .(L^Ji oVjbsIl i rt ( /i‘t (_y3 -2jy»jJll aLsLSUIj -4^e_ptjuajl 
(-J jjajj l(^ji-t (^1 4JjLrt_a (jp» (jjlj m i C ■ h i (jljpjl 4 jL«HluI i~.AI~.A.I ♦4JLuua 
0 .XA C4-il^ iil . ^ _y lr> «n ^Jl <Lo£.JLu^Jl ill £ya 4^dLalU diLS^uJI JJU 2 . JoILj 

-JjliuJ.1 iiJjjJ.1 4ip». (^ LaJjj -(jlj_pjl (jjj±iu (^ l.i/ij-C. 4j<3jjj_fl LjLAJI 

I j^j .BjjilLI ^PsjjAll (_y3 ^>»llJI JjJLa LilljldVl I .(| jl.„l l L al'4-j ■■< 
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,]ya JJuu 4_kl>> Cul .rlul ji_>- . aj^LaNCWSOIDC La Jeu-uaJU 

i *1H t»1 • >» A" (^jjl 4^^>JI «L>ijl jLtti-V JLa ..U ■ -j~ 11 CjlS’jj.jJI 

uilj)l 111 II (jt jAMU 4 jV <La jl>» (jJI LiLa.La ciUi jjlSj .3JjL>U,l t Mil 4oL»<}t 
oLuiljj 0 Jl£Lj La j_4>j .d_jj^_3JI 4_uLs«JLII 4 j j 10 * II LjMJkJLj j-jLuj (jl (jSLaj 
JSV t. a 1 * *'<n JSLAj JoLUJI jjlii jl_^3 ^lUduLij (jt !g*jl a i II 

( TV ) .1 »jJl 4jC..li/ifl 4rtUiU LM-i- |jja d jl-w \ ' ' £yA 

4 3 U.i U dj^Lajj j ft ■>■ i4_JL*JIj JoLjjjVI (jrtJ jJcSi 3^jJI (jj j ■ >\* I 

j ^ A-w". tl |jjfc jjJ ,_£( 3ijlU.ll 45^4 (jljd>Jlj aj I •* ^ U ...jtl dj r. -1 ■xll 

• fYL A JSL5JI) II 4jjj).A.aJI (j^jLko»JI ^lg- 1 aj * r j3t ^jjl 

SjjLilLa iZu[£ 4.AL~l-w.a d-SjJ" CiLaLjuV 4 jM d" tVI 4_u_uajtJI L^LiJI ,jl ^psjjial 
SjLlLuiI xilUJI dJUb U ■ ..jll 4-LC. JljL^JI d dU'ill tLvji (_y3 ^‘lj A.g JSL^U 

LMsJI iIiLa.aI. 111 a (jV id 3jl_iJ JlJjj (jl guwjJU j‘ g- (jjo 3 jjL>JLI bjL>JI 
(jb I jl . L&jL*Jj (jSLaj (jl_jaaJI jljjil ^ U ■ ..j II 4j£.JLjuaJI d AU '<11 d> •j A11 

<jt$ n-iilj £« (^Jl j li MIJ " g (J»-b ^ua_j-l (ji II t d ,1.1 

.dbviVI Ijufc jl j£ 4^-jj JLoS djbfc jit saJ 

i^.lru.ujjl 4 jf ..JL ig»U d AU'.tl ^jumj (_y3 UU d ^-wjlj^.-AII ^LaJfi. 

t * i ftI 0 

jl dd jjIc d. j 1 i gi«I I LjUJI lia.,iut A jLUl » (JJij ^lg- IjjLS 

(ji _p^i Jt^JU (j-a 4^. ^~U d t-> 3 i I t (jIo_^C -UbLtMj Jj-dJIj . d U jjj) dUj J) t.) 

C<jl£ .(Jjici (jjj 4J?^»JI J-li-lIlJ Jj«f, j Jd ->Q , t (f ^ylc.l (^JJ^ (J-»- ..._I 

triti (jJI dLyo^l (_yfl 4^^»JI ZjLui] djLij j_a d ‘j . 'd l. 5v . ~ (.a (_$j ^ j j A II 3 ->- r .\ 

( TA ) .4jjlj 4.j 
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4-LjCJ-t^aJ! 4JLLa_Ll,! ( __ jr 3 fdL*Ji 45^->i_U £^»>u V « A 

j-xC (J L x, rt . * L.<. u 'V 1 JL>d 4 JjLa1/i ^yzj\ ..i<£L> - (j-C j-xju 4-Li-^n«..ll Lj^L>J 1 £_ 4 j>vJ £_>3 
(ja.L^-uJ! <U j-djj) 45j-3fcJJ LfcUol <U3j Cuj>o LMitJJ ^1 .^LstJJi cL-^i.li liLg ,„,,| 

jjjC <54xjjM-<-uJ 4_uLluVI oJJt> J_UUJ . Js Loj JjLiaj 4oJj jLliJ J ^ 4 all ^ Luia 

g J? 

CJ^-C 3j j .uaj j 4 3 L^i U .£_4 _^j_ 1I l-i-A ^-L- u a-J ^_2e_ua lj 3_L$-J . t l 

DeAngelis and Newsome, 1999. ^c. ^ j^lj 


.(jljj_>J! (JcLilj ,431 i ^ j_uLjs3JLi ‘S.ijJiJI |Jj_j l3La 

# -• T J? 

Jii-a ,L£ja^s lj um j V 4±*_>J 4_>-jJ-j la^v 1 3 . _ i »^ (jL^ ^^jSLII jLoJI (jl 

o-J ( t ^.43LLus (jJLc j-jjIiJI «u£J ,u]j~t3j phosphene 

^2 Lajj ijLajJI 5 j1. ~ l 1 ,.j j 1 (j-« j_il_4l £_ 5 -UI lj_A (jLuui/l j_^$L3_i (^,3^- 

. 4_o->L*JI 4rv.l^j>J! 4LSI jt^aJ I 

4Sj uLJ j-JLj <J—<fc 

9 ^y.In.u4<^J 1 4-iCJu^Jt aJilaHI 

a_U_jL-t_uI 3.X Sr. Oj Lxlc.L-l f^y lo l il^J I 4 _jf_.. 1 ts\ ti d n / t, ( ^A lVfJ I a 'i A 

- J> 

j.3. 3j i3jjL>JLl (JJoLlUj *l^tl!l I jl_a JjjI Ijj uIa. 3,1U a ^1 j A* t t 
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5 S U ; „ M uiil j 4j3Lual_5 . Luaji 4j 4. i-vLu-lII CjLx5 j! ml tj <4-5 j_»JLj ^1 jJI 

jU ,(Y _ A JSLmJI) 35jn»JI nLaoV 4i m x > - SjJjxuC. 4xxj Lr l n -m^JI 4 jf ..li. n1 l 

. L&LkJI eJJt JjuuJ 4 jcjj -lo un~> 4 i l i /nl l a jui> 

«* 11 \ j ^ ,4^U^eJJ 4 i - il l i ii I < ^Jam 4-i£JLt^Jf 

• L^la-JUan JLxajVI £_a ^jja ^ ^LajJI (j^a <. • .<«■ la -3 lit 4^_>JI ^yXj ,ji 

jlil i 1 I £_o aLjO^Tl 4 ■ *1 * * ■ ~ iM r 1 A~ l »*■ i Vi ^ Ui ■ ,.j II Jjf.l •» II 4 S tx i 11 (jl JULxC.1- 

£jL>. ^ U . ..j II 4-iX.JLjuaJI 4 ii l-i 111 . >‘i.<i~i V 45 j_>JL> i£j-»-VI 

JlLoj ,Jj i(LlLlJI 4jjal^iJI 4jJL>JI 4-xxnLiJI 4 Sj In II ij^) ' ^ * * . 4 cLpcJJI 

4 4 

*L*JJI (jr^ 411 <Lu>Lui.>» (3^1 £.4 3 jl£-3 (>juU cjVL>JLI Li^ui 

42<Lu^)lj 4 4 xjUJI jjjljL>Jl JIdLlU dlb Laj ^jlJu>Ji 

( LuJ • ^ 4 I n l aVl Oj^juaJl_J Y _ V ■* " ^ln mjJl I 1.1 t II 4.Jf..lnn II 

Cj^UO. (_,*'! A~ <1 J5HxJ mjJI lijlt.11 4jjCJLuaJI 4nUiH ,jjJ tj-a. ( _ r 3 LjM->JI 
. U» .~j iJLHI 4 ^jjxJI JiLi- jL^jyL j 4 -a 1* < -« -4 igji rfi . ) ( 3^ < > ■ * > 

.(jljJ J3JU JLx^a 4 -IJLaxU (3^-JCo 4_j_jaLaS/i <15ji>JI 

It LJjJl 4 j r..i is\ 11 4S U» ■ H ^j_a j^.1 (j> 4xuoJt Jl LOLkJI illj-C. L i .ii1 

.lilxixtj 45j-a-~ U fLuiVt i:la7<31 (_ 7 lbC 

45j^JI 4jIJU l g ii 1 In ~i 4 j.5 1 .ilill 4_>-j_a_U 4_aJLajJLl 4_gj>-l_jJI 

1 A jj1 y ~~J t_ Li • “j '1 4jjC.JLx.aJI 4alail 1 ^Jl ^jVl In i II gL scJJ I J^Li- 4 j 5 i <L1 I 

^ T '^.4jujjju 4j5jL ii 4-iLy-~Li.uI | jji Jauiujjil 4x315 4 jj^ Ui I I (jiaLUl 

SjljLc. gbr.LIl ^J-a-4 ,j-a 4j.t -wj 4jjJu 4_5 j^>JLi jJI <■ LaJj 4_xa-Lj 

Ijuti (JjLxb . 45 j^Jl) 4_uuLux>JI (jlaLlUj ^ li n ijjl 4xfcJLxaJ l 4 n .l n . H I j^JJ 

. Y _ \ 0 ^oxu-nJI (_y3 'c_yA g^jxiajJlt 


(_).ln ui^3 1 4 jf.Vun tl 4.2 I t> xL I j ii < n i 

4 

Ixbji ^ojlII uiLay J La-a 

4jl_>- (_y^ 1.~> A ^ 4 a , U.J 4_xjL>J 4 a U ', a (Jfl ..." ,jl jjLxJI (j-9 
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4 aoiAjJ l L}L>JI _j, h mi \ tSj >■ tLua.il ^V\ /»$JI 4 j C.,\ m 1 1 4 llall l 
-Ui ...~« ,0 _ "V hi 3 II fjfjlt Cj|^9 . I i>>jl i 3-4-»JI J-i-ij (J-J <La.L».j 

(Jl 2 iVI .^La-jJlj |_g_^ iii_i.ll (jg ~ i - i S L xAJ I 4 n I*i t « ^laLLa Lf . e^ui 

tJ) S LMi- ^7 i^*i .(jrjJLubl tlAJ s^JuJI i>jLj _jjh (jrt m» I I 3jj_uaJJ ^jm il l 

,jl£ I III VJ ' g^ylZLi jjJ . Jl-ijl . 1 -Uv ^yJJ (jjLuJlj ^In ■ 1 13 JI 4. j C..X« a I1 4. 3 Wi il l 

\Sj_y^i_y > ~3 p ■ ■■jj ' 1 1 . U_l*j i. A.ijllj i_i._cy.~i. 1 n~> I <i mi ibjp c-flJL^II 

2 if. 1 .^n 2 2U 'il l Ij j$ «i .~it ji ^3 n «11 4jM 2 ~nVI <ji DeAngelis u.m! -y ji 

.(jjLilb Laj-aX. (jJLxi ^ 4 - u . i^f . b>L>- {y» jm ^ J -33 ^ -L^jj tjr leujijJI 

22 _.ii »ll .-. 12 _lU.II £y> jCudl f^S 4 _ i _ i 11-it I I b^LiJI Cj j g l n i ijj2j>i |_£l (_yS 

<jr hi j 3 ^J,l (HoJolIDI Ijla (_^j .4jI j jjjLpJI 4 m! 2*'il 4 j > In.m.I I cjL3_jJoJI <jJ1 

( TT ) .(t. A A.II ) 4 ^jj>JI oL>jV J^ojJI fulaJl 

(jljj^JI j»L5 - JLa-l _3 (Jj.Lr.7i.. 1 !Jj d**<U j _I 3-y~.l l i_)jL>o fu-uj^Li 4O jj£ 

3 2 U ; 11 J^jl 2j_j,Lya 4 j».jJ.I i^^jliJI ^^SLJI jLijJI JlJ^ .Jja*-” j j j all 4 a-g.AJ 

jjl_jjjJI - 1 if. ,_ 3 aaJI kiJI^jjj . <lj 1 • -II (_^lc «b>ol SjLiiJ n_ jb . in ^JI 4-kCJ juoJ I 

. Lrl j£i\ ■ -U 21 1 {jji 4jJ_^ 21I b^L>Jl (jjlxi 1 In n To (JT b. bLa 2 fi.l 

Jjcillj u 21 l.ii ,_5j|jL>JI «.L»JL 1 I i . A 
^jlSTU j-uajJlj 

2 _..., ^. 11 2 _.Cj ^.11 JLt^^l ^yi J5L* jjlc uh jIj-h-IihLi ot.. jVJI 1 ‘ 1 0 g il 

jjUo _ji i3bi (jJI JlJI JLu jl ( 4ibi £ye ojm JoL22JI jTLa < 4. /> 1. 31~ i I I 4 ojLuj^JI 

. 1A b ^ 1 bl>JJ . aI. I »>Vl 1 _ * 1U.2 . . ^ .JJ« . 1 ^ -7- a A jl . 4 l AC . 

. ( _ 7 c^JI (j * ■>>" V 

4jSjJuJI ^yLc. (j.LLii.i II 4j»jiisjj» J-a^/l <._<1U.~IJ it_3JLA ^uo^A V~ t 1 

JjbiVIl_j _■ 2 U J > . t _. I I .1 a £j£. 4 J /1 . .1 U 4_ljjlOaJI CjLSLum.II 4lt~ nil JSLui ^Jl 

^ _. ■V-_ J l_ j _■. ■■ j j ^ l | y ... II ibjjj . (j\AljjJlj (Jjill_^JIj (J \ .1 - UlI I 4jyjjJ 

(^j|jL»JI el -»» 111 J ibi.11 (_yfl £L»jJi ilT>7ij KL^Sb^J^I ^jjLflUlj |J^2JI fjjs 
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* belli . (_ )« o I L) 4Jajjj Lg I e. j llj CjLajJjt_o ^_o ^ k I ^.tl 

(- fl . i'ii f Li j J_>-iLJI ( _ r 3 LcAjJag 5 j _i ft 7 i.a <*■■>■ (jJULiJI ^j! jl>JI 

•LIP JpoLiUj T . V J< i~t jl ^ Uv il j Aj^LuoI jjt»l . a Ij j U~ ^‘‘■C Vl t *i l 

• (4j^LsV| ojjju aJI j_jj 7a .VIP 

jJp) 4 j^aJLi. 4 j mi> (j_jSL) 4 j \ m«ll CjLjLeLuVI (jl JjUil /1 1 n 1 a. I . 

ji (LMjJI 4jub Lyb j-uojJI JLjJjo CjljLilj «Ll»a.u 1I Luajij 4 .1 1 CjljLii^/l 
J°jj3 <jr!J 3 Jo-ljJI 4 _lL>JI (_jjL>o jt m i * .(jrOjiVI jjja 1 Ujl.L ,Jj i4_o£aJLs- 4_t£^». 
ayj 4_Ll£_U iiiL5>l*JI JA*C, JiA axl^u> Js> u 3lLt l ^jIjl^JI -UUI 

oLLLiVI 4j.jJi £u3j_o JLjJLaoj . JLjJIj u I o Z j U j ... I Ij <t Lj-iVl 

t£$jj L^jJI i^ljjJI jl JjJI j! (jryJI oKp. L^LiJI L y**.i jM .uij .1 1 

3^-PxU > /m i-i i j .3^2j ^>>.5 b>L>. abliVI Jjlajj .4-JLUI ^Ijill ^ L^J ^LxaJI 
6-" 4JjLj ^Xc Jjj^uad] 4 jJI j-fcii!l crb Luj .LSjJLu, 

^y^aya J^cl) 4 j (jlji ^ . U <LS}Lc. ^ j n e. \ ijjlJLa 3j^_*_a 2 il ■>■'. ..I .^- 1 A". I I 

• (j-iL*Jlj £*4iLtil (jrtJLuaaJI oLujVI 

eLe-UI ( -3!3 JJJJ - JjliJLi 3 In u jJU CjLaj bull 5Ll3 (^jljL>JI dLstill 

^ a 3 j' #-U <jic. Jj-fl-ll SjJ-3 ^ylx. pub JSLju LyiJjJI ^jlo^JI 

■ x crb“ 4 n J « ft ^^-*-11 UJ^>j of |_K\» nl I JSLAj aJU 

CoLS^j uJdlll IJLA 4jss_jjj Ojlu-oI JiJj_UI ,jl JjljVl ,j>o-LJI 

Cjbl jJLol ^Lllll Cjljlxu . a (J < 1 r ~U . 1 2J '^ ^**1 4_jj>- jj £y£. jjjjy I j id 

ij^3 1 “ II J' . ^ ^H I ** *•11 jJ I ■■ I •*• 11 4 iii aLkJI 4 3-iJaJI Z j, ■*■' • a 

4_jjL>J _ 4jjLk1 CjI—LL jjl J. a i.^u L»£ ,^1_ajJI » .~i ^ S, ^ '. .I lj 

L 7 ^ ( _r -^' . ‘ 7 ^1 (* ■ > 2 a 4. 2 , t-i JU j 4 _jJ^_>JI 4 3 U *. 11 {2tuaL>oI ,_y^ 

. f uVi 

(_ySj oi l liJIjjl Lj^jLC (j^JLsJI eLseJJI 1 o Jj •■■■..< . j. A.. 1 1 

ir 3 jj-ui jjAiy .neglect JUaVi L^jbt .Sj^uaJI .-.I < ji ,..n 

J>-»>JI 6^- j^£. .optic ataxia , II ju>^1^ .^LSUI <^>11 

^^•UJlSjLiVl 5 \ ^IjlaVI 
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■ . Cj^sTL>wO (JjjJa (j£. frl i^i iitl jt rtiwl 

i^JVI j l ...'i VI jftLi ^^3 (OLi j^SIj Lj-iiSil jjuaj-t ^LaaJI (JLaj > 

<( dL*Jl oll*ux« <y3 SlLuI! ilaLi ikjjj. ^Ja JLOj 

^ f. l _■ ,-.S l\ (1>jLSJ 1 J-Jit.’JI I J-A jul*_ i lijjLc, 3_L)JU# {^3 La^ 

5 U j .S i -*-~ i^i H «I I . ! ^~ ■..j {IjjLSUIj ■ 4 j -v jLjJI oUoM-*-JLj L^-sM-c. 

, l ^ 1< jjjjlj^JI (jja oLa^JjtXJ 

J ■*; -i*. ■ .»H j .U* lji«JI Qji JJLC. j n niJ . 4rtl~ V..<a 4-C y . p ljluil ^LajJI £JJJ 

^yk. JLOO (Y-Y fUiiilll ,_yi f JlaJ,I { j ia- kJ lj jtJ^usJl (j\J iSj-JULJijjZ jj) 
t3 JJ cLuOli (Jlilie^i J>u3j uJLc, (jyj' jl$>- i^jkau •cr L *^' 

j .A A~ dll j 4lLal dy»J . L^u2-> 4_^>- jJU il>l£ y>- jJuiu I ^LojJI 4jilala 

AI4 .II {_fjljL>JI tLseUI {_y3 cLOuJI 

-ijkJI (_>-iJ-3c-j .<—i L^ . r .Vl j i .u -~e <_jjL>o ^,3 

JJLIoj, JSLij <LlJj fjjs (jrOjjlj 4.1 itC tyJLc. JiaU. lil .jjj^sjlJI Jjj3 ,>o 14. 0 4.1 
JlstuO .lUJtJr.l.l 4 jjjO]Ij fuLiU I j~A ^ . a . c iJg .ji ^ta Ti . lj ^ (_y£J LfJLc 4 -Oj) 
(1)Ijjl»JI {Jj Ijl i li ),Wi liLa . 4 jSLxuiJI ol n m it {^3 4 j t »H 4ul»JI <J1 j ft* < n l 
■ 2 & t l <t a « .~^J /i ^Ja j A-^U Lo 4 jLxXuiVI ^^3 4_lL>JI jmmU Jjfc S4 j , ij .C 
4jj|j jjjc J 2*... a JSLij j ; » jk^sJ.1 ji j»t S4 jjJL*JI LMJsJI JL>. LaS 

S(Jj.l.*ir~ill 

i^jl i r l > II I LiMj- Jal ~ . glLi Vj gJ—4> V Luij)^J tJi. V.'x ll 4 jL>VI 

I ji t i 4 Jjall 2 il - y ",, „ V1 {jc. j_u. O . ) l {j£uu iSjLc . ( j^m <" i { _ , nl sJ I 

JLujmul Jkejtt _ d i C i i 1 4 _J j «jJ 1 4ul Jc “< i {yk ( V> n 4 . 1 a 1 1J u3J-k 
J . . . .. . 1 _a jJtJtja (_y3 (lAJt-11 jukj 1 til~SBJ (_3jJLa_J — Ij JulS j 4_jk«Jl 

1 j II ■ 2~ ■ .. I JLpo^o {y3 j 2 -_ 1 4u>-jJ (j m 4 Lj 4 j j i«**> C. 4 j 1 -»• < . »j >J3 i(JL<J.i 

^yjl (juJI ■*■«!Jqj Ijl Jal J < i’i. i gjfcOjj i jLulJI (jJI dr>*-!l > ~ ^.->ul 1 jj u , ^ j < n M^JI 
^Lu (Jjuu ‘ ‘ 21*4. a j i .»*n .{juaJl (yJl (IruJI til duuuaJJ t3juiLta |»La^M 

JU>W« 4_ufc_jjlj^_u,L Ij-fc i_3j_xjj .(lfL*Jl jkbjj 14 i iui> j) i{Jl j a ~ i i » ^1 JluxwS 

( To ) .i ■ m^TI 
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^ fl .A . X U OljLuiL 4jjiA 11 ill • *UjLft u3 <Lu^Jaj ' • ■ A ,i, I 

>Ajlu -(Y_ Y nt l) 4_c._j_a_x_a j -id. .Vi ] (ftxJoX JlAa iLj^LsJI 0 JlA Q- 0 
l. j .. O J (jlAl .4JUJI 0 J-A Lyilj .UuSlll 4 i inillj (_^yl^JI ‘ ■ • ClVbui 

4. j, i> xH j 1 1 (_yic LajlvI .J_axju 4 jMj » 3 ■ ■ I I 4_iliJI 

4-j-oi i JLj qJjJI £xi»J fjLc. jJ *.Tj .(jJjJJ 4-i . .. i , l b yjjJI «4.iliA,IJ 

tfJLSL>-“» 4 »j_L £d > oi o^X * - * (*» « « I I O-xAj-j .uixULl 

(_yjl trt rtj! JxisjI oi gjlxill 0 J-A (j a . ^ i u (jl blxxj .4xxux*JI i*<1 t->l ■ ~ jN ' 
ji CrylxxU t^axaj -0 Ojvj ( j-iia-U I .iiUi (y> Vju ^lla ^xc. jlbll 

fwxiu 1 , 1 a jLii-l o^yj • JLa^> <JT^ fb^V lf uxx>JI ji ^JlJI 

(_pjl liLL Jjbxi l^xi^jj (j-ll i nnl l (jC. (j.j In'rji (<Lalajl jl) jiLteb 

*(Y - ^ Y f , i.i flU jiajl) m ill ( t j I ■.. 1 1 .Ui. Wi 

bMi. £->-hj .4_*.ljxx» £xoJI £LajJI ^ 4xxuajJi b>L>JI a ^«; j jj£ 
Cr^O 4ikia Js Oa. jjJj OJ* ^ 

C * <a - 1 ^ 1 ' 4_ikUI oj-a g-jU. .(ijLxJIj 0 LJU j y-* bjj .JLjJLI Jj .. .. 

4 j i i^ru jt cUoLu^M {y> UjjK jjlj ,j| LMiJI 004] (j $Laj Ja ( n ).4xbJI 

V . LaJj StiJjJLa ^usjj 


u I li mj l (yCJLuaJI al-K.UI 0 _ A 
ab-uVI ( Jr lA kSjjuUIj 

jLuJI J_aj .^ yl l axl l jboll (jjj jLuJLi (^a JLoijVb JxaiJI I jla ^ali-i 

cn- ~. . a . m i Jib. ibulia (ys .^jVt tO-aaJI aUlll ^ liib .^U .ll 

(_yJJ (jrj->- ‘tyiibjl ( _,b ..J l Cf c , . JL. 4n .ll abeJJtj .4j_>ljJlj 4 _uLjJI 
Sj^caJlj r-V J l . » ti ) u l 0 i n t l (jX.J_x.aJI tbaJJI {yx ^LaVl u « 1 

Lj^ b^J ‘(jrjjjjl jl 4J aj , 1 ..j 4l»- y* jjL>o ,jl_aj . (<b_aLoVl 

. .bJLijUx^l 

4j>Jb^a 4x l^'< a^.T Cr Lb J JI ^ A- Au-i H iLtill (jjiLaVt ej^JI ^ 

.a^lljjl jl JxaJI (jfl Jojjoj jl ^jIjxkJI SjjjLLo 4_JLUI Ja-IjJH .4axajjj 4J>uaj 
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( jC.,1 in ]1 ,j^k Jl J.i i ‘C JSLij 4_3eJL»_d 4 j_j.ju3u CjLajJL*^ JLxujI j^JI iLsLubl 

cj->JI jcuj .4-j.xf.l.rt.ll jlS_*JI (j* striatum .uu am ^... r u ,u...j - n 
Lfljj -< j i > (_>AoJl |> .U » *L»J ^1 (_,IA ■<. II ^r ' .y. II tl -> HI ^yt j^aLiVI 
OLl) £ . l JI a \1.» I. * .li 1 ■ U ■ «J xJL t JLfaoJ I II ^yA 4 ■ • -VJ ' 1 4 I . I »" I I 

( ^ .JuLuA\ (jC.. I u"lll jjXlA.ll | _ 7 3 LglxAJJ 

i~i i 5j_AJI Ja i~ u ~ >j H jl A iu.il (^A.i io II l _yoAJI Lj^LA Jl ■ a~ ■ -I JLse_>3 

(JLaJ.1 (j>s ti n A 4 (jxxJ oLftjJLua (J fl u i j La I^jj5j i (jj£ Lj jjl jjSLaJ i Ljj-AA 

jxxuA jjLfc^a L^lAJj) Luut 41 ii Aj JLsJLl < Ah-m jj^a ,Jj i (j .*■«11 jLiall 
u ff ..l. ««nl l #LxJJI (j>s (jjoLoVl ajx»JI t _ y jsl[jdj-jjjAs | 0 _l^Aj i/i'm V .((^uiL^JI 

jjj) mi II lUjin A-) 4_il.-q.f- ^3 (jAAxjJI j_yC.JLuaJI j^^ll i i l if. J .■■ A 1 ' n j i ^IA ...t l 

• (I - A Al l jlJjA] AajixluJll ^xiuLLiill (jujJL 


J —<j—lixJU (jfi *1 in A (Jj n ~i (_,! A m II ^ r.. t II jj^aA-II Lj^LA i /»*! lXj £j_a 

( j t ~t-r.d k 4 .1- A ^1U~J JjAJl (jlS lit eLxwiSU »!■-•■■ II j 

JLAJoVl <_ilx£ (jj Waldo jjJIj - 4JLo t_j^AJLi «^1 U~j jl (jcjoJ_a ' j ■*■ ° 

l>4 Lj 5LA «G_aLti3 ^ A . i. " <4JLc. i_AAfvJl (JxLAjj j -j *■ II 

j-ifi, (jjjjLjJI JxdlAll (j XlA l j ^^.lAUj VjJ £4k>Gj i^jlA mil .^ill cLstljl 
0sljj Laj { j,I A m I I i jf„l n-» I I I I f^jS A. j . j i<-i x JI Lj^LAJI (jl (jlii JJjJI 

.I^a ^i.il l tytjJJ (^JLsJI (_5j!L>JLI <>.I_^jlo 
iS s ' * .11 II pl~tl I 5jjL>JLI jJLLUl (jr 3j ^1 A ... U d j A., t t l 2 A ■ A H I ^ 4 

AjxaVl (Ja m~) . tLyiiU 4-i-i LAx il In r Li ^m~i"i ^xll d,. II Ij^LAJI i-n-j A 

J ^ml l) 4- Li». <a J K m Lj 4_ u*lU (3 jl5-II 3j-Aj g-wLAA (^xJI 4-uxduJI L^LAJI 

J lL ixll) . > 4 m t l fjS J M l t jt -iJU-S 4_JJJ ji l^JLlVl jl ijL%_ui^/I jl i(l_Y 

JJjJJ •( _ r ll r*i i I I jl mi l jxw 4>-lj_b02 SjJLi JJLoj dLAjLj Ac^jjl djub .(i_Y 
4 a h li Jr*t 1113 AII ^<* i '»ll (j^dJI Lj^LA ^A%» 1 i i, .j- s- ,^j l.■■ . VI ^3 <1jLa>s 2.^21 1 
(jjgil— A . m ^f l.^aLo-A 4. A A". A a jjxoj .LaL im t V] ‘ t ■' *■ • •■ ~ Vj AxjLAJLjVI ^3 Ijl». 

4J—A 3^.. 1 -> JI Ji_i5i-jj ^ ). (Y_Y JSLiJI) jl ojjj d ^ ji dr 1 1 j • ° 


■ 4xxajxaAJI 


lyajll i>c fin-ill 
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Ja ^LojJI RIKEN jl^j^ ^ Keiji Tanaka UJUL3 
^ A L U..,I 1 ^ A \ I I <. btU l {jjz ^qLcVl LjiL>- j rt -r A 4-lj LaIu I (jLjLJI 

L-4-LUJUJ ^jjl (^^juauJI j-l>JLt jL>oL <S^skJLj 4J ^ajuu l} 4»jjLflj U*h -ij-aJI 

1 1 . ^ l_AJLstJ 4jQ-tuL>Jt till 4 /4l 1I 0JL& .4^t^wLlLa ^L^eJLeuI 

CAAauJ — JjU l ^LuILujlj — t^iojXtuJl (jjUlj 

• {JSlxttJ 4aJtSlj *Lj-iii JJLXAjl LoJ 51 


t <L^Jv^JLl^ d \ 11^" , 1.1 1 *Ja . \\j »(jLSjVljf i^jljJlJJ ijJj.4 C. 4-j_jLj LSL-jLj l rt m i « ^ l 
^ jUi i rt ll d_i-xlaj I d ^ l A/i a ^ ilA <~ 1 1 |jl_& 5_j^j> *^Ji 4 ^LjJI 

^j^uajJl^ gLifcll iiaJl ^j_uL5L*_)Vl ^lr» 4-L^l_>Jl ^ioLllLj 5 In /a <1 1 

J-t-iSJl ^1 > 1^ H tjfjLA J-SLuuJ ^^3-J Ja-ojujUd (J £x t U - \£\ 

JS j t-» 4 j-Lu .(_.,! li m II (jf„ 1 </■> II (j^-wi II jtJa-ui (_,.lc JaLuuJl jj-a 4-Lj-LuuJI £4 jJI 
jJLJI ffjut (j>s <JJl (jA jl iSTl (^J L$i£ 4rtUiU jujiiiii'i (jSLaJ .(«-a <. fl t.Vi (jJIjj- L$ia 
4_>.jJ1 4jc|j 4_j$ljj iJLllI J j j i ii ( _ 7 lc. - J .--i*. a t- gj^.a- » . l l (J- jji «• ■ ~ 1 1 .4—La-LmJI 


a JlA j-uiJsi . cl-'y-UI j_iC. < _ J _al_La—i J_SL<ij L $. l l u a.J ^^jjl ^iJI J-Lcbjl J_$4fcI2 i j aa T i l l 

Jla .4.^1 CjI,,<•.,....II oX-jLJ M->~c«."i uiJLljb (jl (_yj-C.V oULljJI 

• ^jjJLseoJI 4_)jljj i4j-^Jl 4jjjfej i4 jm.li^l' JL^LuiVlj j^xiaJlj (jlSjVl 


, tl^eJJI f I j -~.^l ' 4. i-oL-j- J^laLLa ^LuiJ^I ^LojJ .^~. I I uiu^ 

4 j II l ^ tl 4 * t> ‘ 11 ^ 4 J 3 JJLI AaxoAJI liJJj ^^3 Lo I to .11 ^ t .^<11 tf 111 .In .ti LJ 


joJiut^a ,j^~ _' . *\ j .-.Vi ijcjjj ^ M il JSLulJ i(4_tjoLaVl 4jJ_uaJI j ^ '!) 4_uj_)L>JI 


A-PJjqI 4S t» *.t I lj .XJ < .~i 1 .t» ■*:." 4-j^.<» j II 4-j^j ijl (jOjvLjJi 

4j^> ^ ■ 4 i -.1 1 Jauj^j ( lT ).4_J)J»JLI 4 l.uA.111 ^fusiform face area 

( ir ) .prosopagnosia i_3jjlIJI (jt jj^JL LJLt 4^,;ll 


(_, iI-. . 11 jlxiil (j a Ijl».Ij Ujj. (jjjju (jjjJI (^j> 1 > 13 !I ij\j 3_^LbLi-a LJL>- . >~ •>'i 
JjLuJJ LULj Lc.1 U 4 j 1 ^ 1 n ^.11 ilj^s.^ j_>.l i«j^>.jJLI (jj.j-SLi.1 J j I -r ~ 11 

»l_i .»Vl (_yLc. i_3jjtTLll (ji (_ylc. (jj.i Aj-lJ (jJJ l!I (j4_Jj 4 ,.* 11 IIj -4 _.*! ■>> .ill jl&LAJUj 
fdxJI ^y3 JL>JI jJb I.a^ ■ (Jj-l.JL~i.il Jal .n ill ,j A £~‘) (_^3 ^j-u jl (jl ti < w I 

,v_jl^ua (jic. 3^Jallll 4JLA (^ (jLuL>JI (jjSL: Loj iLJli. 
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1 a < *i II ^yX. wJwUO 11 ^-5 : I \ H 4 JSLu, < 1 lS>. ■> , 1 £_<*_>iJ i_ A JSLjg] l 

J!l« h^^Ti.i<i U mJjL^JLo 4 _jj,. ij (j.ojLia> j-o-Aj (^ylUl Lj>U-JI t-ijJiJ 

(Jjl-4-4 (j7 j\-^ c I Jl-J-XJ J^>* £y3 . La> 3 Jl i S j u t£_Jl t4.U-loJ.l 

Tcin&kci, 1997. ^c. . ^LcjJJ ^aalbjJI i^v< f Li clL^LSILJI 
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4_lj1jLjJI jlaLUl (J*i.o.") . 4l£ cLjcJLJ AjlJjmi 4_jJj (Jj uX a I I Ij-A ( ji i. V 

5^1 J\ 3 (V3A) 1 ttJlillj (V3) '&\hi\ 3 (V2) a^LDIj (Vi)^! 

^4 Slml... ^ (MT) ^Lu^Jl 4jfc.il/J1 4_flivli ! ^V4J 

Lu) J< ■*■'! j A .~„~j 1 •< a <Lljju^x!I Lj>L>JI (3I>o . Sjluu (JjjlxI)) jS j~q (_yi£. ju£ta]l 

Jl . A ■ ..VI o^fL%^a »; ■■■>* . 4^^aJ Ij (jjJJIj ( 4j a. AjJI JJ-LaJI uiU j ( _ r 3 

£jJLiJ1 1 JUb (jJa £ajjj OtJ- 9 * 4 -jjuo j IQV L 4 SMJ 0 J ( j n‘ l nn •V J j-i^l 

lip '^.‘11 frLscJJI j g Inj I <1 ij 1 Lj—jejjJj (jj^ T t-uuJ^Luua 1,^1 jJL« iJ£_Jaj 

I JLJb ^ *(*; 1?> ■* II ,jja 4_JLc. 4 -uLUI 4j^ 1/1 j II d At-. ■ 11 j 

Lua t£-u3<J£ .(jlrt mtl (jf.ilLx/iJI pLxiJIj (_,jlL>J1 tl ■w . ll l 

"*>*-- 1 /il~^-[ 5,i 0 r I 4 j^SwO (4.0ll ,mi"i a <■! j I'iiLj g~ (jt jJ1 4 j.i.i/^,4.11 Lj^LiJI 

.JJtaJil 

4JJJUI SALAMI SjjUJU (jlamij 4 xj1jJI 4j^j^a_JI 4 2 Ini U Li^La. ^ 2 1 <" 
HJ 3 UI tiJlj.il i^Lu Lujjj .Jyju (^JaLULI aOJb j.u»jG (jVj .(jjJJI £_« (jLmUjIM Ufjs 

. 03 U jiSl jl 5.1 nr. <i i«i^jjSUI ^jbcill ^ll-i/ill ljub (jl ^Luxuil jjSLu 


(jl • 2 tl jl j_>.lj)-*>vlI jl t.ln2 i tl lLaal (jt-i 1 njJI 4 j C..\ i/i II 4 A U i 11 j A .". ~ 

jjU~. tl j«jb< r. U jl i~if VI u3 Ll*_u9j Iil_j . I g5 tt f j I g~ c.jumj 45:^111 

S / 

(jSLu -4 aUMI oJlA 4jvIjjx 9 (jl~.A.^»tl (jLiLt, Jiu3 t^^oJIj «L>oV Ijl>. 

LjMJJI (_ r 3 gjvljtU Jolxliiill 5 cfi 4^^>JI Jjjaj 4 ^ £ a (^3 J^3 CjI_)I_j3 JoLi,u ml 

(jlj-upJI ■ ‘'j ' ■ '• I—3j ir ij Cj\ (^yjj 4 ^Lu>J .4 n In ill 4JUb (_y3 4 jJj_oJ1 

jjy m~ II 1 A j . (iLjt.HI I JUb 5j— lJLuj j_3jJ j-uLseJu (j-aLln-l ,JS. A J 

(jr^a. 5jJu ■ U .^. I~ ^jl.in i^fl ^ 2 i ^ U . ..j II 4 jf 1 11 4 2 In i U £>1 a. > 11 (jii j InjJI 

4 il .a a Liiujja ^J.InJi.niA V 1 _■ I ,4xtJbj jl 4 ^ A j a 4^», ^a%AII liljJU 

^loLiJLIj ^In,mjJI 4.xi~..i 1/1 II 4.ii.ln ill <^3 £)\ t ll ■nil j^lc. jLuujVI j 1 4.>~i 1 
.liJj^ciU c (J ^5JI j^JLc. L^3jjtj 4-uLSLsl (4C.J <4 aj^xjuJI 4^aJI tilljjl L^J 2 U^.^.tl 
lIll^jJL4 4 ^j9> ^L>oV 4xuiLwi 1 2. V rtf 4 j /* I .atl 4 AUi" I I 

• I 4 Inj i iij 


-228- 



< _ r la—uijjl 4-jX.i i/i II 4 ii.ln i II 4JsLuaVLj 4 jjL>J (JpoLiLa i— 

jl tjrvi.txll (j£. 4_4>.LiJI 4_a'a v"<U 4-uj iMI oVLa-^a 11 jl <Sj -y~,U wLyi/SU 

. 4^^»J1 lilljjV & *'"*» * 4j>._jS/ 4jjj^SLo 1 j '< * 

4->j-tA.Jl ill 1—4j I <JLl Ur ili-JI (_fjl J_>JI tl •*■ I II f_j3 4 .i i m « 11 L£L»JI 

{_yz iLjM»JI 4JL& j_Uu . Lit i‘n ^aljl iliLajl*_4_j 4jt Ij d ■ . « ■ „llj 

. 1 j Jblxib JlJI 3 \ LfixJl Jlui^j ^ jJI pLxjlVl ‘{Sj6 jLJ.1 

IjLv U~. j 4-i^ taj jjl^lul (j^jl in ~e-i ^IaHj ( _ 7 jJI 4 j . « tl LiM-aJI -l->-jj 

(jic. 4jjjj^jJaJl oL.jLdl jULdj . at Ijj Laj u A.i .^ 11 cLaJJI ^ 

4Liej^jkdi ^ux4u iliLojuail a j-A (jU SjLaJiil ^j^jLkaaJI (jr^J- 3 - tlxiSiVl 

JjJLsLi* (j^a _ Ja-ujjlJLl (_yCJu^aJI u^a.A 11 ,_j3j 0 Jd..ill <J AJLuaJI *LtDI ^^3.1 iA 
4 -jl^jl> 4 jubLiud j,a Mt i !I LM_>JI jl>. j-i fjl ^SLo_i — a U ^ f.. i ■>-> 11 clwcJJI 

(j-oLoJl II ^3 .4 111 lit »'*11 4_aJxie_4 JL&Luua j ! i4^loL>> 1 1 J ^i V 

cLiiiiVt cjLojlo ,Jijj (^JoLlil j j_A 4 jj i<->f Lj^L>. JoLij (jl ^yic. j *•<* 

O-o a>4-^ i1iLuaj>u o5tj 4 j 1 m « II CiLLLojVI (jjJl 

^JJjxJLi JjLiilj ftl , * 4^-_jVl 4_jJyJ 4-ml i u.~>Jl 4 j j i«n,«Jl 

Uj Ijja jjXJUuaJl f.\ ■* 11 1 in jlrtLi.il U (jrtjjJlj ( _ T i_Ja 

. 4xuilji liilj 

(«-! IjJ • 4. j iii o j 41 i4i h i ^LajJI »1 4 1 c. 4j^uajJI (j-Lal ill ^3 dJUk 4j»-l^j 

<.!).& i£jjuojilj 4^3^11 oLaji*JLI jiuj ^UjJl 4. dll id lilLLA ^jSo 

£4 .j^LJl ^ xn n 1 1 JdLjl_p_n 4.1. C i4t^ j-^LaJj IjLs-lj LSjJU# ^jjj tUjjj 

. ^ «ii*>J 1 J^jj.1 £j-a tl 4-cJUJI .X i i t J^xll ^jLj 4udV A 
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.J^Ldt <aj5 (jIji j£p S^jLiLj 4 j'.Z en jj (^) 

•(f^-^l) -.(mA . '^A) Pagcls jJLo-L jJjU (T) 

j* ^ ^jVl ■ i i tLfcUl jjj Bullicr, Girard and Salin, 1994 (t) 

^T j ,y, .1 1 tLseJJI (jl QS -5 Ut-. ^.11 A jU.il! £jL>‘ <~>. ‘ l l tLadll ^3 ClLtl Vi 

AjJjJI ‘tjj flUII j' • ■•' I itjjjJI ‘^ yi In 4 1 jl I aa. ll u I 'll I n Vl 

. JjlAII 

JL« TootcII et al., 1998. iEngel. Glover and Wandell, 1997 (t) 

CiljLLMJ j-jjiVill^ PEI iIjLxjjLj (jJ rln mi l _jjjx<ajJI tAHj> jA £. «IjjI 

LJ .n..^jII fjd! Jbju ^ CjIjjuuJI ij-ji *<uB-la!l 

■Ui ^j| La!>Li ._5 s u s .* M j ^ .. It Li}L>Jlj ^LUl-JlJ ^ SjLj^J 4 _j LVi - . .4 

\ t .la ^■‘-.Ci i ^j t.,,‘i Mi j j j .i j tj iC*> iijljl Mf.t LJL> x>o .4 U mJ l 

0 * J 

{jl jj t^yjLuo^Jll ^jJI (jp3JLi fi jlriu La ^af . 4_j-La^Jl Aj^-iajIjjjJI ^Ioj • £>-* 

* t 0 

• dplAJl f jJJ _| a\. IjjJl Jo lA . ,1 1 Jjl L/Qj^xlC ^yOj " i ft l - 3 jLc 

^ . • j * '• 11 in~t Uj 4 .1;*: , 4.4* 1 1 JjLiLVI Cul£ La1£ 

j i r 2 ^VL> AxuajjJI Ojjju ♦ 5Jj }.U i » U 4j i %/\ >11 Lj^l>J^ JiX4 

2 luL^j J *3 *(Rces« Friston and Koch* 2000 tHeeger cl al., 2000) 

<jCijlL ^j 23 .^*lU Jol i^ii »^ AjjuId^I! 4_o^^SUi oljUw^yU (j-^l j ^ 3 *4Xa 

ayj 43 }L*Jt 4 JcukJI .(l^ogolhetis cl al., 1999,2001) u n.jlr»UUI 

J Jjt-a JLoj IJU ^JlU Jou!*fcUi ^ jJl dal n i i U ^ (jl J . Lojl J lj->- 4 jr>j m) 

Io)golhelis ct al., iMathicscn et al., 1998) u ^I.Lu,a j 3 ->- ji 

21 .,.cVi *j *2 j»jJI j 5 ..u (^3 SjLjjJl daoj^j .(Hamson cl a!.,2002 i200l 
i4j_i_a2lj % ^! qIj, • •" 31 JuJLaoj .4i ■ s*\ ■A j ^,,i jJ^LxJl jj->o i ^.uii.1 1 daLUJL 5^3 

* /i l l ^yoiuVl ^Lu>*lll V i^iiI JdLuuJlj UAtXfil 

Ii>4 .^-LojJI L^Lotj ^yjjl 43 U 0 JI ^3-«_3e_a £yi IJLua U^J>- VI L&jl 1 V 1 >1^ 
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3 SU;,» ^Jj ji-jULl jjjjjJb u^jlri jJI 3jL2.l 

.>-«.ll <_^JJ jlu>3 <jjJI JjtiJI Ojljl_u - jLUll 

(l.ogothetis,2002). 

a^LLJI 3 jl*.>!I jJoLu j « ■*■» ^ 4 -l^U- :end-stopped 4^1^111 J& (o) 

c . u 3l 

Roc :Kipcr and Movshon. 1994 Levitt, '.Livingstone and Hubei, 1987 ^->4-^ (3) 
: von dcr Hcydt, Zhou and Friedman, 2000 iPetcrhans. 1997 sand I s'o, 1997 
^- u: 1 1 LyLkJ a < . r jt 3; ... , « j Jfl CU (^ajb^^JI Thomas, Gumming and Parker. 2002 
cytochrome .> Liyi j > a a 42J&HI »'-h^3 -3-jjkiJ' *± > ‘^'1 1 

Jj_ua^jJL “ 3 «(jrljVl j:j_u3yJI «LadJ1 > U3 il l ,»1 h ‘Wy-* .oxidase 

Al l (jufc ^ 0UL0JI Jk. lii.^v .>i.t >Sju fj lij . Wong-Rilcy, 1994 
cL*J (^jLJLI J j 1 ^ 1 . 13 t-a Ljjr -j o' £^>4' ^ -bM-l' (>* 

• oLb)M 

-*i -.-.11 . :, ,„ y. djlaUJl Lo-^JyC j... Gregory, 1972 :Kaniza, 1979 jaaIi (V) 

Von der Heydt. Pctcrhans and Baumgarlncr,1984 Pcterhans ^3 ‘Gj. jJ j'1 


and von der Hcydt, 1991. 

tjU^Vj 4 _bUJI a ^ I I asu.u i .Marigan, Nealey and Maunsell, 1993 J*sLuJ (A) 

«^ j ‘ ^ 

Burkhaller and Van Essen, j>ill ,^-a Sjj-UO 5-J J kII tr U. <j 1 jusS!I cjjLk^JI (A) 
Tootell et al., 1997 jj _». Newsome, Maunsell and Van Essen, 1986. ‘.1986 

....Ut m l jujJU w s .uyt j-±j i/%ljl jjiLuiI jl ...iVI yi 4L1I a" a 

at .^X'.a o Ul ', ^jJI 4 SJL 5 JI <JJ i O;l l 4 nUit l ( B , j lo fl i l 1 “ .' U 1 ' 1 * . ‘ 8 

Lyon and Kaas, Zeki,2003.2002) 
^_y 1 ii)^-.nl. -pAi- _ t vaa) Schopenhauer (t •) 

Bryne and Hilbert, 1997. bl>lVl b* 1 LtS jJojl i3>k“ O') 

ij j...' i 'JI ^lr tj i du i*i j 11 i~,it ■ ..Iq iitj oLuljjJI djLtt - Zeki, 1973, 1983 (3 V) 

o->ku>t (jA juutt AjjloA eiiLl ■»> (iijjo . Zeki, 1993 4 juIj ^ 4</\ * . b » 

djj ■ >. .11 asUUi ^ ^J^Vl ^ '" dbtiil jjJJ O ^ 1 ,3o Vk“ d (J ^.1 j-& 03 OI *AjLj 

. (Wachtlcr, Sejnowski and Albright, 2003) 4 juIjJI 
5 .c_.;.i< yi eaLjj'91 . Zeki, 1990 iDamasio et al., 1980 ‘.Meadows. 1974 o^Lu (\ v) 

bjJJI OJLflj ii*d3CJ L)Ua 1 -JjJjscJi 0 ^ ‘lK^J - 0 <j 4 4JojjjII 
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: Gallant,Shoup and Mazer, 2000) JLa^ (y -Us* 0 ^. 1 ^^^ 

. 4Jiialj .(jijjJii liA v .cJsV jslaj .(r j^ui ^ rr jui^ii llaji 

•>>' *>>- u* O^Uli JL*a (y ej*. ,j3 {jJjJ 

Tootell and Zcki ct la., 1998 Cowey and Heywood, 1997 Zcki et la., 1991 (U) 

Wade et la., 2002 Hadjikhani^OOl 

Lftj a rr a Jlj(j .It) j a!i,>.ij (_pjl a^h^JI 3j>*aJI :aftcrimagc 3j^}UI (to) 

.Hadjikhani ct al., 1998 ‘.Sakai et al.. 1995 (tt) 
tin* «>>■ t>»Lua».L Joajjj^Lu^L^LJoJI ^LuJ :syncthcsia i (tv) 

•((*^>^0 (A“>JI (y ji-i «•>>• ji ^L^-J yysCu 
Doors of dJIjjyi :(1898-1963) Huxley j-.< * ^^jji (tA) 

jlic. .Mescaline ( j J a L u Jjlijj (15oi) .’Perception 

■(^J^l) 1 1 1 *‘ J 

Cytowic,^Jiil .l _..V. .., j;. ,. t l a j3lv ^ .Paulesuetal., 1995 iNunnctal.,2002 (t\) 
.Grosscnbacher and Lovelace,2001 ‘.Hubbard, 2001 Ramachandran and *.1993 
Allman and) jja>JI ^JLaJi jjjj. t.3 ...-n a au. ?n ^ .*i* ^^... (y.) 
AikiU .(qjo^JI fJUJI ^ I g (i A . : , S I Jji .Zeki, 1974 UL^,j (Kaas, 1971 

MT/V5. ,oa-lj ol—jyi ^ UJ 5J1LJLI iUKai ^1 (V5). a^^JI 

:Albright, 1993 Vli .(MT ) u U-.^ it 4 j_c.jl^JI a sum a ...- , x.-. , 1 
3-*JL*u» jloLLaj .. .jJI 3 j r .i n 3 a U ; II 0 n*l m.v Anderson, 1997 

, A j/ll d U i"j 

.{Tootell and Taylor, 1995). Sla^jl juu JjLill ^L^l ji ojiJ.1 ^L^oL iiU3 ^ (r t) 
Huk, Rcss ‘.Hccgcr el al., 1999 iGocbcl et al., 1998 :Tootell ct al., 1995 J*jyj (ty) 
A jf v. all A3 l r-i.i,U ^ u .m jIci I t u i ojjjJL ^ulojJI j^xotll diLlj .and Hecgcr, 2001 
Tootell and Taylor, jjl*j .iS^JI jS\ jjV a^ii* .-. I ; ^ ^u.^ii 

i^-UU ol^J^u Js> cr t^JI aauin 1995 

.monoclonal ai^^UI ajjUI SjLaJII 

( ^fljb jJI I I JsL£u ^ (jjL^UI (_>i>L«jVI (j^SLj jus 3_i5mi»jut ^Luii (YT) 

a£^>JI »L>ul LjjLi. j A r i. u aj <£j2h- jjxx^ Juu u .. ljLLulII (jrtjjJL) 

- ^i3j. ul Ursula Llill (jrjj^Jlj jjj.o*|L AjljIj AjjIjJ I jut OaSij . L*3^La 

<jjLiijl 4^>»JI > 3j<3 ol^jjlj Ij-l a- .(Huk, Ress and Hccgcr,2001) 453 L»jj 
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J^xJl il l {J 2b \ a ) m^ l «3 jS^l \ 4^m Jl ^ULllI ^Us .^ ^3 $L>JVl 

4_aj^JcJIj Ja3 £yA Cul ynJ LM^Jt * Jj^JaJI (jyh 

j j^j .(Tolias ct a]., 2001) < rtj& u l l j**_j l^-Lij J^t 

JaJ i^jLill tJ j 11 h ^ _yl^* - ^ o A I A 4^Jtli 4dllibO <La>V l“«I j 1*11 ~ 

Cy> IjuJ-oMather* Vcrstraten and Anstis, 1988 ^ t s-. ( a : ; ij \ n a£ j _ > j\ 




Zj&Z 4x,j^j LJoLu, lijji «ljl «_>^SL<^j L p—VI stroboscopic 3^.j< ■••j.‘ju~ i '‘* ( T ^) 

«-*4 jl .0>*jj jjjl cjjJJI jjuj dioatj 

Zihl, von Cramon and Mai, 1983 J& Jx^iUb .p . j s^i-Vl ±>.£ (Yo) 

.Heywoodand Zihl, 1999 i Hess, Baker and Zihl, 1989 , '^-I .-.aVI Lii-I a^ 3 

<ji 6^-AJ "* ■»,>'' * 4_dJjJaj (4 j'l l ‘ i l l ^,3 oLj-jJ I • yx Jai) tiaAJ f ••■ -j til jjxj Ijl 
(Jiljj >-4-u ^> l ^Ui tfjJj- (jjLt >bu |>a JtJ.jVl ,45jjsjl .p .J .U.;~....- 

.(Goldstein and Gclb, 1918) 35^*1! Jib.* j£a pjj jUJJU ^tftsn ^ 

Cjy>. .4J.I j3 ji dJLi jJj- ^ic, Jj^till 35j-3- tiljJj ijLSj .4jj_uaj iSjjtj Jah J • ■■■ ■ J«J 
I0J4A4 ^usI^a (^Ij ^*1 Iru . m l i3.1 aLI i I L JuJ Sj dC^ v d i ,1**, n a', a i ,1U 

2^eki, £jdaj . JaS JoaujJI (ji Lajj pi 4i5J lOLLa j liA jlJI JbJla ^Ij 4 jl Luljl^ 
L - a 'a l j ... ^akinetopsia 4 ^_a>JI ^ o-» *j->LUI cjVL»JI „jLA Ji_« 1991 


• yitJjlaJI 

4auJJIj gjtuJI Shadlcn et al., 1996 fua .Britten et al., 1992 t ji r ... 3JU15JI J ; .aI ;-,t t (rt) 
4£Lud> jL-u.^ ujjLjuUI Schall,2001 jjij -^. .--..n j.x a- n ,-. i .^- ,-. i y. .v 
Dittcrich, Mazurck .Williams ct al.. 2003 , Cook and Maunscll, 2002 <»La. 

. JcLull LloLjjl ji£i L7 ln JSLij ljjLkUI ej^J oIa^ao and Shadlcn 2003 

4Aiaj^Aj (Britten ct al., 1996). jUli-VI JU1*I ^Liil (YV) 

Parker and) 4d^a jjjj Ja i idljjVI 4Jj.li ...LI La>. jj j^ f t j ,*, * 4 jj 3 s . , ^ 

Newsome, 1998). 

,jljA»JI jl^a jjbj ^ . loj>. LoLi. < . < lnd1 l 4lij ^jjt ^>^JI jUdl jJb (YA) 

^-4 uL. .. .jjl 4. jf ,l. o Jt 4- aJa ill J* jju>. ,J jjl ^ISUI JLid'...l JLfcd Ji.ljLj 13] VI 
*1— ?v)l 45>j—>JI (_yjj^SJI . <hn)l 4j*.jj <LjLo.i .4S>OJU .U^il l d . t^— ^ j „ 

4$>JeU jL^iil J>djJI jJu»3j£jla Y • • (^yjj^SLJI uJadJI Jii ,fu 1 JLjdj 

45jj.il »L>JVI IJjs, ^ic jijj 0* u^ 1 *3l;j >..d>~.U ^£au .(r _ A J C Al l) 

Salzman ct al., Salzman and Newsome, (1992 - 1994)). 
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i> £jjlsu ^jJI ^3^-^LH jjjIulU ^LiLia ‘ijjj » A Vj b i < ■ <* > » )>■ * >■ " 03^ (^) 

jaiLUl J^U o« U^y v .^jUJI JUd' Ijla Ji» ^ .5_JL>. UU ^ Jj->-*UI 

• 4jl ^Sj~* ^b t Jaox ^ (_> ii 

I jLft J^Lj i4^junJI lilljj! (j3 4- jf . l i nl l 4 nU i i ll jJjJ Jdiai (4^3 ^,3 S-lft L .i a - t ) (T • ) 

ljyjju>.j Ja 6>^i J-i^ -Oj J ** > ' 1 t Lo j5 I I £4 JjLsUI 

_ LJi 2 ...l... j$ heme f^aJI 4^.>«-?-■» via J& jujukII ._ LUj ^UJulj - LUi 
j * -*-..X *VI ,UI mj I r ( . 4_i tl*% ■"jj ij* “*• ‘ ..^Vl jjV 4. M uLmt 5.x 2c . tfj Lja I •* Lwj 

*^U " ...“ pj |ji d Id ' jj-* tj 1 'v.j <» _■ j tl . i fljj jjl 11 n_i i {j£*a j m 1 ■* <!<■<**' u xao 

jUJLsJt Jo Lxj jl <--£j-A £,u.'>-ua (JSLij ( J r*i r ~> O' “0 5_j_j_S_X1 4 j i . _ >.<Vl (jloLo-^Vl 

J < Aj o'> 13^1 a- 4 Si^jufcO yjVl 4iCj-ill ol-lo-jJI La J£-iiu li| _jl c£-*-“^b 

'j j '^ in_jlj (jrtjji>.j«. i^.ll 4jjjaVl ^^ola^-Vl £jLo ,jj« - g - J ' a ~ -‘ 4> 

j‘« l .d d".I-. ., ■ 4 auA> *~ 1 4aix*VI a*a^(l i d ' |jl (ja i rtij l*a ^ i.n 

l ‘i< a j j jll (jriar _i. l ,n*>Sllj Luui oLu^jJI ■ " < > (ji £>du “dJj cyl! 

A 'X I > 11 2 ni. .. I 2 i Tie ^JUaJI < UU I .£la-xJI ^ i. d J. i . 5 ^i2^Jl jjb 33 

. jOidl (_2t . L$Ic jv^'i 4^>>JI CiUjJLxa JjIssj 4-»3 LfjJI -ep-^JI fuii^il cvJ 

.(Their cl al., 1999) 4 £>j»JI til'jjl 4*jl Jai o' O^Lu ‘‘belli 1 J-* .>£ ■ A ^* 

Cook and Maunsell, 2002 l^j vn a^ r Jl 4 2U .;il fa-i3 (Vl) 

d 1 1 g 11 1 ^ jVu 4 i im II 4>j^ll 4_v J koVl 4_aL>J1 (jl l _ 7 J-C. jVI J^oBt 

.3^4*11 O* 6^? 4x.>uJt 

Maunsell and Van Essen (1983) DeAngeiis, and Newsome,,^1—:—i(w) 
^ . n oijj] i : i j ... 4 (1998) ,and Cumming and DeAngeiis (2001). 

U . .. jll VcJLuaJI 4 2U ill ^3 (jg ‘J*1 b 

0» Bradley. Chang and Andersen, 1998 4_«jlj i—bj (vr) 

2U ~ j_t i 4j^>j 1 ~'jj r ^mjJI tIiL»^L>.a A>-jp .U . ,.j~ II ^^nJUail cLrcill 4 nbi a 

j -i ■ ^ Joj^j i 2JUJI Grunewald, Bradley and Andersen, 2002 

ClljU-j {jA jLuj^M 4jjMj 4_ujJ 4 i mi ilb lift) ilJb-^yi 4LrtUI L>yL>J 

ol jasJI OjJLoj Jaaujjil ui .JLuftJI «UsJJI byli. ilajj jj V La l j J i(45jjJI 
:Golby and Goldberg, 1999 :Gross and Graziano, 1995 sAndcrscn, 1995 tvalij (VL) 
, i -> i n .Bisley and Goldberg, 2003 : Snyder, Batista and Andersen. 2000 
olL>bj ytflGlickstein, 2000 ^j-l^ .<Lunj.ll j_ui iV>j <jUb Lr^bdl 

.V—t * * .. ~U j U. it ijLuftVI j^n JUjudl .4uSjoJb 4j^u^ n ull ^InllU (jyi 
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Andersen et olaLLij ^>.1^_> .Zipscr and Andersen, 1988 ^ ^ l twi ll I j_«> JSoi (to) 
g- M i ; t l .Salinas and Abbott, 1995 s Pouget and Sejnowski, 1997 :al., 1997 

. f. t.>. A 11 IjL^l ^jjLuaJI 

.(.yJiJI ^ . O’Keefe and Nadcl, 1978 *j-» Jji 1 ( T "') 

j • • r. * I I . 4j^jiJt ^1 r jjlcLuu i£j->I *—djL“l 3^ 3^ (*-“ *—u' J i~*-0 

^ <jju IjJJLscjJ Lo-I cLa. l«l <_sl£ <J£_ou ^LkaJI 
jLSHI L>Li. £ya olj i.r ^uU , U 1 . « it (j- 0 l 3 j.ll J j-->...^~ JL| jo-o 4 K J .SL J jila. 
g_>C_« .U t r „~. ^L-J (jJLc. 4 _*LLj ^ id j^cZu 3 JA 3 jldJI jl-w» jjx»o iJlloj 

Frank, Brown and, Zhang et al.. 1998 ! Wilson and a j . Li . a- SLj ^JJ 
t ,\t ^ Nadel and F,ichenbaum.l999 <Juo_j McNaughlon, 1993 ; Wilson2000 
j A.it ^ Ekstrom et al., 2003 1 Js> jjlSHt 

s J ,m . „ 5 jjl Naya, Yoshida and Miyashila, 2001 ‘Miyashita el al.. 1996 ^jlS (TV) 

^ JS...I1 ^q.uaJI ^ AjXvUI ^ jLuii.1 U 14 J uw L^Sfl jJjJI (ylc. 

. SjjjJL 4 l~* yj 1 I aj£\ jjt 

.(jo^ill) (_ \ 5ol) Handford jj^aaiA ujjjL# ^UojjJI wl&LJ JUloi wS aLuL-. (VA) 
LMi- ,<043 Y jLJLI LiL> tr^ (Sheinberg and Logothetis, 2001) (T5) 

. jnjJI ^.LCdl lt £- > . ni l i w'i . t" 

Young and Yamane, (1992) ‘. Tanaka, 1996, (1997, 2003) Logothetis and 
Sheinberg, (1996)‘.DiCarlo and Maunscll, (2000); Tamura and Tanaka, 
(2001); Gross (2002); and Tsunoda et al., (2001) 

j l *., . >J j Si I t A ■ .. I I ^ r 1 II , l-> II I Ljj. > a f. IJ Ajj .rtj.ll 4jl *v" l . ilVI ^^XjLua^- 

'V J J*’.-al j II J • I I -U ■ ..j*. tt (j Aa JI {y> 3 jj_i-L_U oLil j ; H (jJ) 

.^Idl J^kll 

• (f4d»j30) A .Ig- a U«1 ...II <UaS[JIj ^£, ^.. tC a U I ^LlwVI AajS (jrtJ AamIII :^1£jjVI (11) 

4 _J 3 _i.ll A ; J S HI 1 .1 ,S\\ i.a JS tyi 4^>^i) 4 Ti Lil l (1^) 

tKanwishcr, McDermott and Chun, 1997) ,^tiiL>Jl ^^lc. ^ixJI Ji-uj .tyLaJ' 
asLa i ......jt (Vuillcumieret al.,200!) l^Lliu Jjuu long cl al.,2000). 

.Ul .*;■'■ ■ t- ■ ~ j ■ ^j . ■ 1- - 1 - ;* (ylJI j^LojJI (_y3 5-i-o.jJI 4 3 t-i i 11 <L>.^JJ 44 J 3 J-U 
Haxby, Hoffman and Gobbini,) 4 >^->ll oil_> jLi JSCk 4 j>.^ 1 J AJ 3 JHI 4 3ln~.l l 
4 j^^J ■*■'_■ ! -»-.... M t ■ -jUI t» 1 1 (jjjjJlj jyAjlnjJI _^jj) in’iU-j ^j_S.Vl ClLu.1J-JJ .(2000 
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Ishai ct al.,:Epstein and Kamvisher, 1998 jJijl jLJLl tr Lt cL-i‘^1 

Haxby et al., 2001. ;2000 

Wadaand Yamamoto, jLu oLujVI Benton and Tranel, 1993 (IT) 

(jic. <_3 jjuJI {yc. j.JcAj 3Jl)JLj1 aSjlj JJUfc^a <_kbj ,_ 7 Ic. 2001 
j « <* i 1 1 1 j i i*» oil a j._ui^>.«,ll ol >~i i »MJ u ‘i ■>» 3il -.rctinotopy j : ~j" (it) 
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JL>-lj i~<~°ij (jrjijui tl>^ &! £j£. j-i“T J1j-‘-“ < *- aJ 

iLajlj ■ ‘*..uS)\ ijLc. ^yiiaj (i^Vl j^sJLI o* Lumps' 'il <^ ft ip*jj ^ 

■* fl * a I j) iLu^oaJ 4-u afl^ JtlJ frLuHiVl \£_)J V Lot (pi ». t tj“ ■ " L - 
. Jlc. j-ocjuo pi £a Hi mj jt aJLv ji ij. i$/i .> 1 I pa 

( j 11- * 1 ^ ! U^" cV° 


l*~. il*i M ■ ~. ^ ~ . i i 2r j ■ ■, i j i(jJJ^>. jJJaoJ ilILlLlC ^t*iAj . 4 Pi j i >1, 1 4jjpl J-i-J-i 

4jJljj_>o Laj-^j uJiiSjVl j^Lc. 4_u3j-ua>A LpS ^jua^J ^>3 .<^L«tj ^ (<JL*JJ 

£jU. jLfc_iVl 4£jj>~3 *4-xuajVl P-C. 4-jjljjl 3jL»-“ P^- 4-ljP^ 9 iijLo 

^ ... p AjjLUG 4j1a£. 4jopl jJUJ i^JLxILulXI paj 4^>-J p» .3JajJ-»J1 P tilLAJI 
('). Cr li.ljJI PajJI (<JUJI P*i S^Ua u^-jUJI pbpill j-alp 

(jULdl (jru <2Mxll (ji < flMiCi 4jjl jJI 4 h> -MII £y a p 1^9-1 £_ p' pJ 
jl^I L_o^ 1 |^i I <1 i ^ j ii^«) li l j tt.t» i ^La*lilJlj 

. ti ."j " oLaptl.1 }L£ ji L uAArt n *11 nf. ( j it *<J »t_yl 1 41 j yx4^?l 

- ^...^ 11 JsijjJLl (>o <ua 2 ;•« r.tl oULjjJI ,># JjL& (jLspa <>« pL>J' gpPW 
j. c cjLojJjJ. 1 ‘~<l ~ ■-» (jjo (jt-j^Ull cj!^ M i f . J ft . > *<~t iJiJLiUI J ts\a I I pa Ijpj ' 
«^U"....J V .<jrt_*JI Lp ^pju 3_ulli J£ P ( jrtjrt-sl l £UjJI (jJI < . < ■,->« 1 1 
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diLajl t U (jjs JjL^JI c<_ij » JI I jub £_a (J^LxIL) ‘.oLiLuJI jjub (JS 4^Jl_*_a ^LajJI 
^ ). lg<ah< A £y£. (J^LilUj 1 I ^ i a AIalaO tljjvV LuLiljjl jLujVIj 

ijA <Luo*3 ULc. jLliej <£jL»JI (jr ^ 4juuua ftL_uii jl CjtjjvV ^*1 a". iVl al i~ >^?Li 

(Jiuij <_y3 lilag-li uy>- (JSLlu 1 Jl^j j * ■'■! j*JI {jA ,y^LXJ V JJLC. 

i > 

(_yJj A a i/a LuII 11 (_y!Lc ( J 4$ j->- ^fj e^y^u ^ ^ -r r j ■ >—ijlKa 

4jLjuoL*JIj (_yjJI (_^^LuaX._J (yLc. 4j.ja.->JI )l . 4_Li_C. 

OJ-** (JLjsOI ig L .u <a < Ia a <11 . ^y ~i •> . " |j_« ^jA.1) 3 jj>»LuJI 4xic^?l^ i^SLiiujJ! ijJUijJI 

^ ^( ..<. 1 ^ ^r\> j u> JSLuj 1 jut) KrBknucr 


<4jjL*JI J^UJU . Iaa-M* v Cuxj aJLuU ilbbLujl fl jUv 

4-j.Juj 4JU n"i i ill . i_aj5jjj V Jj^IjILa _jjjj .iuaJLSiJLI jUcsVI 

< < 

CjIcLJI JpjJj . ' - »-■>< I jj |.al>- (jloJLil juuu <■ • 1 ^ l<~ a j .V. I I 

t 

liili J5 ( J, I Hij Jja-jjl (yjua^j jiSljjJLl (Jila 

4 a j M aj^Jaiejj i<_3Jl^U j-Uo (iJjlSLfll £>£. MJLuJua tLiaJjj 

. LgJ (»jZi ^aJI 


ji (_y£_jJI (j iniil l <«ic (_y!3 3 JlJLooJI ^jLuij .4_JI 4jU5 La SjLc. ^yju 

aLjjj^M .(^-a^g. a .11 fjjJUb (jrtj JaJJsJI j»Jl£ ja^JLl fjAJ . 4jJJ ^LxliVLi JjJuv 
0 s 0 % # 

. Lj. Ijlm (jja t. >j3«~t ' a g ij i 4 £^Ljl 1I (jjSj Lojjj < ( jl~i jjA* a jjLjaLajC. 

wi-J-L_>0 (jt I— I^y 3 . J-<i_«_J ^ >1 a * .VI aI I* .VI ; « a i a i IjliI 

(_ > 11 a j *> • (jjC. ij aj) i _i n II i_3j^jlUI I jl* ' A^l ’< I . l,i dVii a ! <~, W l 

^ ^ <i3il l ^JLc. «.<■« ^A 


(_y3 i J 3»,1 L> ilj^ZLuiV! 4jl .aLujVI ^^Ixa a •>> 11 

4jlj fjjs A I a~ - *la SjLjJLC. «LxuiI 4 j 1 JJUj La^a r.^ ■'.. 

J-aL«JliJ aLJi^l u ^ i *.i jLlIjVI (j a i<~i~ ij ... jLSLsVl ,j_4 cjljLp jl 

• • • l 5!>^ I aLxuil £_a 4j.lc.Lij 
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Lftjjic. JjLui) S j Ul l 0 j^j tLxul 4 »-uaj jl j L"> .l < lr i (T4 (j£xj . 4. t-rs 1 4 jI j_y£ 

Lj15j i4jli C^jJI I j-fl-j Ijl ijS-'SM J-a LukJL>.i jLflXa .(Y-l ' (jr^ 

u c .U-,~.VI ^Luu^U 2y '« 3jUU-l 4xJ ijLua^ll JLasx ^ ^.aLjjVI jLiLij Laji^lS 

.40.3Lib] 3>JL*x (jx u^LiiSJI (_jjJI jljl.1 Jjivu'i .searchlight «_3Li£)i 


jL*.lxu cLUs^>iJ Udo£ jl J.J »"t l ^ ^ 

La LJlx. ijjh V < J^LJ.1 JjS £jlj-JI (jjxU Jj*Jj ij i/irtt l Jj. > «">"> (jjxj La£ 
i al .-,-,< 1 ^4 JjiAJI <j-jJlTl!I u «f. .ji-T £-uOjX-> <AaLluI (Jiojul lit i. fhijf . j»lxl 

3 3.3-wl l a juJ> jJkl jia jj£l ijj «"JI I Juk al m i » L> (jLlLSlx T ix (jrJ-ljjJX (_y3 j.u£ jx*_) 
^‘■y Ijjlj dr ~jj * ^ " (jjj l^Mll>-^I ijj^j o' ij^ x a •( ^ - ^ 2jS 4 •» f -j-W 

JC .-.. 1 -> a jjxLsJI aj ‘ 1U1 I JxXJ . (ill j JUU 4i*Uo i0jyJL>O JjJSXJ l(J j - T~l ■ <i _l 

(jjj j i »~ij jl »Q <, ~ l ' * & 1 * ‘‘- a Lr^ (j- 0 J &W. 1 j' J ‘ “> U> ^ ~‘ * r J J* ‘ J J ^ ^ 

0 .i < C»1L>j ,2jjVl tyj| jx^Vl (jx (jxxa 3 

«Jlx. 1 flV* Jojj " 3 ^34 .11 l^axlSUl’ Jlx cxSIjX OxJn't 1 jo£l u J-aL £xbj ur* 

J < .*.i i Ijlj (jMxJfcJ .’'(j^Lalx" Lr*^ 4 “iUi alx«t .4llbex JS> £>aax ,jxa> 

(jdxLdl JLs-i Jju ,uUI L-aii- .<_3j-»J V ^jJI ^j eo S Jlj 4-jjJsaJlj fuLaJI <j \j 
^ j 'i l 4ji ■'■■ ' I ' L.t .M _i ^aJ oVL>Jl i 'tun I ^ . 4_)^_?ajJLi ^aJiLUl 4jLS_a 

^l. i M"»j j^atui ^a ■*‘ | 1 **•"* 4 jIj 4jjL>J.I 

£ .i j ii* ^Lol V_ 3 jjfc-X ljL^-l_5 1. 4 .^A •a- r» V1 ( _,ln ~rj (jl O^-XJ 

0) »I.ViVl jijLC (_^aC jaxula (_3>»3 4-L*1 lx 3j-*Ua jaX. (jLS lit 3j, .~ il I « 

11^. -^.1 jjju I I tZjljaLlaJI jl CjIjLluJI (^LiiI 0 LI 1 VI Ci^lj (jjij Ixjj 

JL>. ji (jjjslflX ji J>se5 (jial-JU Cr ix (JJj ‘3jsxX(ljJl 4jJjJI Jis> ^ 

^ JjIS j-±L JSLIj ojdW^' J' jjxjLoJI U . ^j *jax jl <Ly SajlSxd 

‘Uj.jll 4 j ) L»o (jlj iL 4^jalti (Jjl jh ( ^ lx (jl^ t4 l^i a^?l Jj * *l ■ 4_^_U^I j (jjljX 
SjjlJb 3jj_Ls Ja*ju9j .cjLjLSJLI (j n»i (_y3 .(jl j jLil I 3L£L>«A 4 nl VYV 3j_>LLaj 
4jlat*. (_^3 (jjjLJa 4 jM a*i (jx (jljLJo j a~n » l • j-ail (_ylx jjjxx j-lC. ■' ■■ } 3j_tiax 

^ .cilljjVl jl^sJ l. jia ‘ S 3 (Jjx 3 >*j t4Xjljx (jjJ (jr^ 3 
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j3-^-11 <—3*34-Lx.u.Lxi-ll £>1 l_a lU -vMl ) _ \ aj j ,.-,1 1 

i 

Lt- c> ' L?-4~ LJ - i ^ ^- 3 . L> . LT $ jj^Zlj u±JLUI jLLsVI (JjVl jLLa^l 

c 'J->-1wU-U cjLcI j-xUI ■JLfcj*) <xi.j . Llfij I jla (j j- *"<, <■ > jJa tC-usV ^JSULlj - kj j ^ A-. ^ > 

*i*£<U3 4. j j i 11 1 i 3 ^jJ! ^_Jul! f.^ .^i tl > d L-, i~^ t, I xQfijil 4 j^_jJI 3^ 1 ,^. VI 


^LljjI . (J/u L .uJl LiW Js-jJljJIj ^LIjVI ^ JX ^.^r. ^-J, mi U 3jJ^_x_xj JjlIu_uI 

Ijl . 3 j-xI/LlII 4_jj^JI ^Li_^V I t^-LO-^L jJ 1_J 4_i_oa-^» 3 JlX l_t_u_4_> I 

4j! ^xj) Lq ^ Jlj (^rLiJojx. 

. 4jlLq J.x.xixl-) JL3 

(^) Aj ajJI j-d-3 Luajlj t ^ —V ^u-u_aJI <?LjJjI_lj ^jJI ^x ^LiJI ^3-xJI 

i£p>l t^ - x l i c ^^u^LxjjJI (J a 11 ^4^1 JSLxToj a, y 3t(j^_ujLJI jj-xlsLuj 

.Cjlj-3j>uil 0 j_& c.l3~i>• 1 U-^U> $ oLbV! <Jjx 03 ^ ^ > >' i -^ 1 . 1 j- aIjU> 1 


xdJ_ul_jx I jjJlj Cjlju>»i c jx jls dLl g-jLuJl ^jJLd 

tiljLj eil jl a.~iC *V 4_j_x_xiiJL j I JL>- l-A-Aj . (jl£Lc (jr^ c? aLl ^ a jLi_xiu_il 

, LiU^ l>3 V ciLj i 4_n_uL>J I . till Lo 
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4 rth'i 4 tl iTo ifl Y - ^ 


4_»JLxU Jj>ju l^JL>. aLuoVI j-»£j3 
jJLluJJ JSLjLa 1—iLi^iC.Vl ^aJLc. LaI^avI (Jirtll -ij ,>»j (j^ AjSLuji^I^ 4j^-a>u jjj 

,_^aUe_iiVl i Oregon ,jj-3Bj_)jt 4 - j -aL -» - ^ (jL£ uj->- * Posner 

• aJjL>JLI cLol La a t-» .s i . i if. . 4^ajL»JI ajla VI AjJL> 4jIiLui 

jj ■!>•>« »>i l _ysl “fr MiVl (_yLt . 4 Mil Ml II ^ylc £-Uol^A 4jUjl (j-A (_yi3 AJ-U9 (_y£LAjJ 

jLij .l^iS V <3 ^jj£ CjVjL^a (jj .^jj-LC lj£jje_i (ji (jjJ isjjiaJI 4jjj 
j .Cj~U A^a^Lc. ^ A |)UiA p j ■ ■■«J ijLulj tjjJaJI (j-A OjLaJI 4 tht a^JI £is->j-a ^Jl 
5_^5Li ja^jJL] ,jS!j joJ I jj cji^ill 4-jl-Je-~i.i.» jU 4_uli> (jJLa * (_y)l^». <j^lJLll (3 jjl3-<alJ 

lit SjLil ■ <11 - a dul£ lil 4 _uLj Y~\ * 1A jJ 6^ £*Ja$* ,jc, 

Jj (j^aj JLjjj njrusjJI ^ylc. JjuaJLj ajjuaJI j j lr»j jrtj*. jl mjl l ,^31 aLluVI ^JLc lja>- 
4 jAaj (_sL5u^I *1 i".VI jl jA 'L . -iVl ^xuaIJI • 4-uIj La YY * ^Jl J tA.l l 

.~i\l il * a I <>vtt jj_*j ( j jt-jua^J.1 aLOjVI . 4_uLj (_yi-A 0 * Y~ * (j*a tj^uaJI 

JL>-lj .*. A j j» l . ~. i VI i. i.»..i^. II jpo ^ 4_a_j_3_i 4 -j.jI i>i 4 (_j*ajLua_>.j 4^_»>Lu> 

.(jl I n-iiii a (jrtjjuojl 


^ mi liLiS aj I ■" c. 11 ^yjuJsjJLl aLjjjVI j_y 3 ^ J*\fl"< 11 jA£.J i ^-L c ^jLuJI AJlA Jl£.LuiJ 

ClLLuJI j 1 “■ I . 3jl.t 11 ill VI C « it jl ( j ^ 4 < 1 tj In j i nj Ajj i*n I I flji .fJLxJI 

.StLiJLI A XU *1 I ^ | l(1 LuAJ.l £(_yUlJI (j ^ * M ^A Lfll Ml^l l JjLkjJ (jl JL»V ,Ja K J ^ I 111 
(_y!j ibLuoJ - a % il ■..I I i*il«Aj~ II ^uLuil (^yic 1 a.jC~ II jijLj 4. Ajyji » j^£Li (jl jlj Vj 
. aLiToVI ^ 4.1 IJ Vj i(_ylLj-II (_yll £JU 9 J-A (jjA (Jjual^j-A (J C mi) <_9Lui£JI £J 2 i > ij itiilj 

(_y3 ftLbAJJ (_y^ 1-A.UiJ jjl ^j-uJll AJ^U9 (j^ij JLfl 4 _a« jl_A ^JiSVl (Jil l A~ I .I I 

.^pjJll (_yLc Ljj^jjs Llu3^a (jjJlbej (jt iil'i'V A (jt,.l.~i A a a iji»i 


1 ■"(yj j^laJ n^jun.jll i^fc>*jJI 

lAjyjji (j£ <J:*3e->JI (_^al V Mil (j-A > < Iln3 (jl aLa3jVI (j<-i - y.flJ 4 t M M i l l ^A^IaJI (jjs 
<UlaI>> (jVI <(jl_AJJiJ^J (jT . 4 jjLa (^ji-l l_3j^». (j- A . i~.-1 4 1 ! j~V A «l j-a>- -J (Jj-A 


tSTr j.ll 
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jIjj (j-a <Bell jJj cil j 1 *1 V a (Princeton (jjZLudijj^ 

ljj®jJI Jjjj ( i£jla- J^LduJ 4Irij i( i s 4 JU 11 I (_yic. I^Sij .mill (*>>i,()1 CjLluIjJ 

( «LuiVl jjul jl j UK > 4.1 a ^ Ir. jjUJI Jjj «*■ ■ ■■ 11 


j>y ‘Lu* i*•■ *a- jII .oUidJlIj (_3 Jl^JI (jr^j £x_>JI Cj^/U- (jJbuu ( _ y fl 

TV jl V\ ji A _jl (jrt i J in 4 (j*ju3 j-ao>I (..a tiJx4 ^yic. jj j xt jl . Lulj L yaj-*J\ £ya 


JJLC. ,j£. J_lajjl (_3J.I/M (S.JLj.t (» 4-C.j III i iIj.Lj&j <JK (jLSLU j_y3 »j ~ « ■ a ^ -v . 

j-4-U-i (4 A t n i I I ( _ T lx. L jj-a 4c.j_-ajsc_a Ojlju 9J I jj . j ■>■ --11 ^_4^Li*JI 

iU%jJI ^JlS Ij (jJj j i <1*1 II jalc 4*3 ( _ r 3 .(Y _ *\ JSLuJI) + 4 jlJj*JI 4_a jUJI 

£-4 Jj.ljLtll 4jJ_^oll j^sLudl CiIjlj list jljj/9 JSLuU 


4 4 <<*> CjL*jJ,l (jc, J< mi J ujjL^JI t a 1" -w 1 IjJ *} 9 ^_lII (h).ljeJ (I a j rt r 

0 

SjLa <_£Jj->o £%-*■ 1 <t 5Kj_>JI ji JSUiJI ji jl (jjJLil J 8 *- a ,2 _■ ■ „l ■ ..I 

jj>JI jltojuu V .(4^iLUI jjijJLI £ju9£js .>•*•"I > 21 "sl 1^ ^UVl j_yJI ^ II 
4-al_»JI ol^_uQjl Li2j 1 .1 <i*itj Jj nL» 2 a J < ■» /ill ^H ^U '■* II ^ I <■ 
^ ^-Gestalt ^LuiujJI ^.uaill <■! <ilf, LaaS’jj < _ ;r uj 1 4-dSLiiJI jl 4 j nlSjlJI 


(jjl rt~‘)Vl dLutjVl j»ljL>J<.uAj 1 j/-»‘l I^^-H 


J Jv -i a . J J l (I I I Jj (j*j JLjj_J (( -(-( m i t lj l_3JL^JI <jj9 JliLij/i £4 

serial J nilmt l tio^Jl ,j» £jjJI I jl* iKjlscj .ja^*!! j*aLL*J1 jjus Lj/Ju 
c£-*i ^ ^ Y—^ J£_uJI L" a JLac^o (jj 3l21 a T £>£. i j oj-^* search 
Vi (^jl>UU 4*->lII jl ui-l-ll Jj-4 (5ju^3 u ^‘I. '-K-i 2jjl»JLI «_3ljufcVl < 

(l£j (j-ofli JjUX^i ( (Jl^q (jjl (±i3£jJI - 1 _J^|‘>I ■/-!■>. 11 0 JJb (jjs CjLc.J*5t/0 ( ^ ■^■ < r jVjSUj 
Lr^ Uij (3 j- » * ijij |^t (jS _>*>» (j l t i>i 4 _jt 4*udj (jUjuaJl 

.41<1~Ir-JLI I_alJusVl ,jj9 Jujll 


^Jaxuail (_y<3jU(*>JI (ji Treisman jl*uj ^3 eu 2 p 3 l i^ 8 i" ill a .i a ^..»A*t 

(_^^ i/i j I I cL a- . l I I (jj^JJIj 4a.j *iI J 4-(_31^ 'v.j i j t-i iUjl^_>. ^~4 2 a. i 2 a 

O' " J - * J t ~j ( /T ^lfll (jaj ^jusIj^sj 4*11*11 4j^juojJI 2_2U IL Ij (_yJjVl 
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* ". ■* 1'" ! % ? t-£I 0*-^} I JlLo i(jrt.lj iill i„VI (ji_lxtoLiJI 

j-oVl • LfcLjjl t ^tlln m (jrt T c j .j^aLjJl >a JL^Lill (jl -/» ! ."'. I 

>0 (jrJl a < d .> A J a J r-"J J al i" iVI £yt liSj «" ■ •■ ■ 

LajIIsJ .4- o L«-U ,^1 ^Ll>J ,_^UI cLuiVl jjlc. jlj I J» All jj 

oi a . 7 i , 7 ,-^ .feature integration theory ^ ■ .-Lvn j^jLSJ u. •■ . . 
jj-c JjULa «-fl j-a tJLlA 03^-2 ^ uy** J-*-a-II -ij <>0-5 i ll fuj-u jJI j .t - ;« 

UP -lj 4laju 4jjLLa Las- ( rtf 1 .n~M J< ■M l) d"~1 1 j ,^\ ;.l l 

i 5 / ( j j f 

»JLa4I sLjjoiVI CxC.jj lit . A. i A j « ^ I I . 

t— iL.£ >a J^LxIl Vj .t-fll ni^ l b l^lfs ^usLolJI i A .^'i jj — a ,i.i .LuLuaaJ 

j-l .'a- ? a (_y3 t_sMi>-Vl <L£.Ij_uj jjjiJj La» ij-jual i..«JI 1 j-»-» a i •. ■ a i j II 
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i—9J^JI C -ca^- J l ^2 ^LxIIj^U ^j. *Tl lIoi-l!I Y .. °\ ^J. CA t l 

ajJj>o Jj ^ uil l (j-djJl -AjJsJ i 1 jUC. .( Lr La^uJI < I^vll ^2 0>imi ^^3 US') 
- i—3-L^JI t( J.x. A j..l<- u -t l Cl*rc_jJl (_ r 3 .Cl^_3tjJ! <k-£-^2 CjUlUuJj 3_iLjj £_/s JI jJLc.L) 

Uu-sa-j^ ^qjI_3 i a , is* j 4 4 i u n a 1 Cj^-i (JUU. uiu-ca_)j ^j!_3 l ^ \ ^Jj ^ ^ , a { j j ^> j~°* 

lUjI <JSUu ^ < < U 1 UUJ! 4^>.^U! ^^3 L &U T j ^j.lo-JI LUJI 2l^jJJI ^ 

isr^ OtfsLsft-fcul 4 _j->Uj jJx 3 J>j 4 _LqjI ^LuJI fU-ujJl . CjUUJ.! _>Jl£. SjLjj 

, VanRullen and Koch, 2003a ^ Jaj^ -LryuJI ^ 
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LflJLu LaJL>J 4xuLm^l jAiL tS\ ^ It i <1-1 t^jl A i *i jj-i tin In ir ,A 

1. Aj.ln i lAIi II L-JLAJU, % 3.JLr.L5 jjjjLj-iil (jl r, tJgjUjJ jl l LfrjLuwl I<~i A g ,6- *i >J 

*<u^ll cjL>-LlI>>V 


pj &J4.1J pi**- J>al£ cioej gcjaU^J ejjLstllt 0JLA JjlUl 

oljJLseJLa jl Jls-j i43J jj^I jj • JLo- JSLluJ 4jl«*>Vl ^jLiiil £y» jj~idl ^oaJU 
I-iLaie.1 (ji£l ji jjuaJLc JSJ 4 _uLj (_yJLa \ 0 * _ ^ ) LojJaj jIj a* 1 »b t all V"i lioult 
jjC AJoxuuJi 4 _uuSj_ 3JI 3Julio oLLLuJI aJub (jJsjiijj . jli'a- a II (J)j4.lll jtijtj nil ( _ y i£. 
^am LyjJI JlLa 1 1 j ■>>« .i 4_jjJL3.il >*•<■» j II ^L^-a (jJi».i ivillj ^jJI 43Lust .<-al.i.H<ll 
t,j-sjLusi. uLiMjj JJLrtus « ( _ 7 -JIi j£. L$j 3 ili suu ^^jjl ji iJSLjJI jl (J^jJI ^a 4Sj>JI 
4 31 ~I V a CjIj-u_u_33 tluusjjLsI iCjl_3 jL>J I aJL* 4 jj 1 n~i I . ^jljjJLl ^ , 13 T) J I Jls. 4.l.j.t,n 
(IjLlojaJI 4-1U S .a l t .1,>U jJauIuiA ->* 4 LjJ> 


-4 >lj ...II 4 . „a 1 I*ft I 4 j 11^*11 L)jL>JI 

jl K^U3JJ» (jJJ SjLil j-l J Iu IuLluVI SjjoJLI 43jjJLI 4s -jj <(_)jLscJ<JI ojufc J£ ,^3 
^Ic J U l all jl njrtwil y]) ^JLct j-a o U-n yi (j-a-cojg • T jc liotjJI il l - i .a i .illrui 
i»l i.Jvall fjS oJ.JUe-4 4 3Ui a ^1 iLLaLlu! 4s-jj tiljVj . Lpljj >Ir> jusJi.ll jl <4 a jll 

.(jj-usjJU oLujVI LusjI 


j! iS^J3 (J-^® ‘4-jUsLi. t~il k ,y-> j^JI (J 3 . ni (jjj (jict j A 41 I *1 iVI jftj III 3*1 j£_4J 
(JL-sJLI JMs- ifi.Tt.JI 4_i u> L>JI < _ r i£ 1 > « ~ xll i>l i~iVI 4s-j_i . (jr< a j.ll jjJI 4-Sj_>. 
f^JS <JLLUjI (jl (Jlill (J.LJ.UI ,_ylc ii_3jjulI 4s-jjj .31 3"ill 43 jusJI jcJLuaJ 4iS 1/-1 ill 
4 juuj (_$ jJI j n 311 jl ji i LjJjj LjLTi 1 a ‘4 (jfJUjj jrtuuaLuJLI JLlloVl j» Juiisjl ljub 

• i—ijJJI (jJI (Jij-uJI j-4 i-iljJe.~u (Jalll aLq-u» (_ 7 3 


liLI . M • U~ .„ a lUi^a jl 4l^ a^j-ijiJI >-fll. 1 111 I (_yjl 3~i iVI al i~ >jU jSLaj 

4j 4 U ■ *j 11 ^j^i-VI (ji-iM 10 ■>.11 (j 3.~ai.~) 1 j 3 -a- a (^ 3 jLs.Ij 4o_usL>J 4 1 ~i i *1 (jrt-S. 

(julj ■ l- a jiJajo-. (Jiioa . I jM 4 ja.Ctl 1 «* a j< * • (_j3 t~i4.i*>- I jl . LjLst^o 

jj 103 V (JS-i"u.i -J_>->U jl La-^Jls-V 4 1 ~ i~i jl (jjl 3 ~ il (JSLuu jSLu 1 1 a ^ 1 3a <1 
^USJ3 A(j-<SJI £-4 cJLs-Iju I jl (_yjs- .UJI 4 J~li"l V (_jJl!I 5Jj, li-lll (JSLui (_ r l£. I—Sj-JuJj 

(' A ).aL3iVl 
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i^juuajJI JUJU (J 4 <iULa Jl 4JU4 jjUs »4 f i j ■ <1 ii~) ijL^jL 

. JU44 g>us J4 Jl ji *o^U J£ oj^AJ> Uali- JJ jl 

J ■ ‘«j »<*■ 4jjlj (jja Jiill Jl (j^J .“.VI ^3JU iSjJjJJ t-JjLjJI jJajw Ji 

jjiL C(Ju Ijjbj .5JL3> jjS^/ 1 UjJI 4.1-1 ii'l iSJLLlI ,^£. JLuu J-iJ^4 Jl aLjjj'ifl Jl 
4 $J>J Llj^-Zj V (_$jJI j-Ujyi jUic'iM Js U*_u»j lij iU J->- Jl J > 
JlJjJI Ji.ljJj .5j.<Ll oLujVlj (jrtjJI 3->J JoJJj ^"^-c-fljJI jj»u dr-lajJI 

( T ^.j^mJLl diojiij jIjlaMJ oLjjjVI Jj^Jj i(j\Ju^U 4 m ma xi I 

dluJjVI i_jjL>o Sjj LJI ^LuiVI 

i~i l a.^ l i Jj^xdi 4j>- Lgjl . JU-MjJ w »L ij| JI ^1 .i"si V ft! jiii^M Ju 

4 J 3 J ) J_C I ■" f djlui 4 UVI • Uj l l-»J Laj 4jjLaa 

(_iJL^o ,<Lum1j JoJJ. |j^ju9 ljj_o-Uo LluiIj I U^-%- J^jxu 4 ja-uj j) If . 

I.>.«t~ia Ijl^j>- ^Vl t—* ik bj LuLoljj ill&Ja * 4 ■ ■■' »LjjVI SjjLJI cl j i~iS?l dJub 
..><wtj V . ((jjJLua (J J 4 U- Jfi. jjjjJjlj (J 4^^je- ~ ua jjj-o Jj j In il l ( _ , i ~ A. a- .JJ 
(jU lil Jl 3 < 1 fla ,2)4 j-jJlJj V J 4.< i 3 a JLc J3*? 

JISLiil ,2>4 JSLu (JLcI Jl JoJ ,j4 aLpjVl <Ue_uj J-lj !( _, r*v j Lu IjjLi j-iaJU 

- ■ -"* * ■ I JUJU J^U. J 44 J oLpjVI 

jmjJu JLc .ln'itll cl n~ )VI 4 j->/i jLml (jl J j- i -ua-S JI Jo_)Ji 

cUluVI ‘U ■ ■V.j ,£jjuaJI JUJl>Jj toLuJ^M oVj^O 4j*J (j4 I j-±& 

. 4.m < <a iZjLLuo 4kjJJI ffJLA Ja 4-ujux*Jt Lj^UJI j,k 1 «~ V , ;«--J >j4 ‘^> 1 Alojpij 
I * <•■ j_aj>JI I l^-Oj - j_i.c Till j ii mi'i Jj i4^JlJ 1 jl (jJJI JU >J n -s i 

ikjJJI (J IjjLH JjSVl JJ - tJ J5 jjLilJ - 4_Jl ^ ii~i L'l .3 JuLl 4 tfjjUcJ 
(J ^juajJI I jub j>T J J -aj j.^»a 4jb j-i Julj . JJ-J 4_JLi 4oJI oLuuVI LJU. 

fj3 ljj_^_j JLUI j.-.j - 11 I.ji *1 ^ l~ <_aLJi^JI Jj t ~ jj jjj 1 II 4 U J >- 

("J.Sj^uJI 

jj^_JI JU xolbjlj ^JjcI (J) JJ-uul ^j4 cL j jVI jLjJul (2)4 JSLJJI ljub . i 
jUal JJ < JJ (j4 ol i Mi^lj i^jJI iJiLuit Jl j£.i (2)4 ( j« .i >> jJLI cLoljVI ^4 
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j j - A -Vlj (_yjLa_Lj • (^- ^ Jjjl>J 1) jjpj_l!il <]y» jLl~ ->MJ 

* 

(j j Li-i uJ . LlaJ <U ( j£j 1 JLtS tfUaj^U JLOJklU uJLo^jVI JLgjyJlj) JM.imAJ ^jlj! 

jLgu>JI J j~) l ~ »JL 1 ( Jjlj 3 La^Lc (j£. lijJe-jJl ) 3 a 3 U t'lLaj 1 * £ jJ^.5 jjjj I "aj 


i(J n~ -s JLl t j) JL^Jl £jjjjus (jjs sLn ill ^ ■» . >■ j 11 aLiijVI i—J-LOjj - \S j ■ 1 1 

4,uIj j^La (yi Cilia £y> jJl2ll <>ajJI £jl_pjj .(^JLUl £ju=>jji1! JLSluVIj <4_La 

• <LAajJI 0 Cj\ 4 _uljJI t, .fij^yj ^Jj 

J d Icij tf j m i 1 1 JJjkj : „l , x , > - (J ^ < ~ i ) j-olUI ^nf. 4 _uLH 11 3 ^ b» i j ■.. A ~ 

j+t ,jj> j_«j tiilj ojjj • *uJ! i ~i ^ i ~ i l I jl ji Ijl>. Ijjlj (jLS Ijl (j3~i V jij 


•u4>- 


dUijVl *L22i1 MSLS JjJLfJI 


(J^U»l £y» 

tyJ| (JauiI (j“° 

d J l<-)L>J1 

4n» 3 rt i<1 (_ jr a~i_l (ji jjSLaJ 

3jj^I JLsta JjLs. 
JS (jij OlSjVl JS Joju 

jLyl 

<1 ^ ‘ 3k 11 

4 I ^ J lyt'V. 

(j^>Jlj) jj£lu+A 

Cj&yi 

,>ajjl 

P-" 

V 

3^1 jLOcVI 


1 jM |Q<< jjU -»- a V 

1 1 , .. Coo 


* 

9 la>Ljjl ■ ■ it—~j y*. ^ 

aLjjjVI ,jl ^ »3 it l «LJc j dlit a <Sj^ I jus 3 jI ju i _ 7 2 LiS 

4uLjylaJl LaLou (J-3 uj V La ■ 4 jJJ ^ ‘" La V] V _ 4 u^Lu 3J t-> ■ *W . 
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laj 4aJU JLjAjcTiJ JUxj jl A>- (_,JI IjlaJUa £jl»- .j«JL*-JI l^J _JAjj (_yjJI 

V . 1 i-wi A LjUj |JltJI ^ilj gux^j V t421 m~1 CjLaLlJ 4 j ijjlS (jj 

^.aLjj'tfl t M - i 3aLuaa ^ ^ < * ^Jl 


JL>-Ij CxAj (jh ^j\jl x j u i 

ol ij iVI ju 2 j Oy>- flljj b> JaG oLuj'ifl <jL£ (jl futu t5>lo o^ 8 

i J& 3.> Tr.'i.U 5*C 1 a ll (j5/l Jajlj iBraun <jJW <l>Aw v’j-'-i • ^°3-° 

(_jjju . a>j^II <l»^ 11 ^1, > V*i i»i ^ jLuifi < Plymouth tLj ^ .iL i 

{J 3 tjj ‘("3 OJ-4-y >■*’'■<'*• ‘3^2jJI (_yis L&Lilul i < l ln"i"t 4 aj a j _ y 3 LusLx-uil 

u_>jL*jJI oJLA i^Ju».j (_y5 LjIj^j n_aljlo^l (_y^ 4 a&a.) 43lj Cj3jJI 

■ a i^ll I jl .«Lull I 4£^a%a (J) S jjnLia i_aljJa^M i_SJLA JLiJLpo (jl£ 

* # 

J^uJi (jL£ tCj LuuU . 1 i^i> » 4 <^*> bc-^lj t«jj *jjW 

j» 

j_i_uG (jrUjjJ.1 (jrt In ->. jLaD (jSLaa .2jJLtJI 4-)j£^J*l 4 a g l l aljl £a (jjJ 

4 j)^JLI 3 a j H *lj| £a 11 a ^ jl-a-fr) 3 J JjJlsoj <_aljJoVl urt-i- j i. n . 4 

Ij^LseuaVI ‘Og IJ» II jaS^J <■ " ■! J* ia (Ja. ,.l ^jitl (ja oLijjl £~a .^LsjJ 
« ~ |‘] q >_i .~il rt 1 . l aix JSLcG I* yj ) jL) Lai J La la La-) £j \. 1 . j A jl I m A 

. aLpj^M 3 jJj £jl». JaaxJll tjjpauJI (^£.3]! ,ja aj jX 4^-jJy (j^IbuS-iLlI 


3j$j j^jLi. a j<-I ; U .^1 i*<lja•»• * oLajl*l! ^a 44l~iII ljub J ^-xJu> 

a a j 11 t_)jL>o ^ajus^j • 4 _la_ulL) jj-t-o ^ I.) Vi 1 n I Jj_5E_a j (j^Jl T ta jLjj ^Jl ,a~ 4i VI 

^ VanRullen ogJjj ^La u^ajj FeiFei Li ^ ^,1^3 Ljblj-a.i «pJI i^jjjJtl 
Lj 1 In a (jaaJ ^juuo^LI al j~i iVI jjl (V _ \ 1 I 1 I I) La-a-jJ^ X’ l. Ll LujjaaJL^ . > j t a 
Oa^i i^aaajj 4_utoaJo . > 4>l iTIi a ^^a _jt (4jSjja ji) ^3^3 i_r^- 

ajUfc .(^Jl iljLa-ui 1 a ^ 1 j . U 4_jjjLa JUbLuia lOla^vt iJliJll 11 „ j^JLi) j j 4 
»a « a a ^alj A j ~ j~a 3jjjlo ( _ y 3 j ■'•• c (jl jj v AjJLjij _ 4jl » 11 4^aJ>JLa 4.*y _;~i i II 

(. .illvo • j-jlao jLuxi .i. i.i.i,iI ,,ia J J in Ii~i I . > 2~i a23 - i^LuiaJI jjJi-iil (j_a LaLaJj 

^Jt ■ ■■ a j j. ■>»-«-1 j j_a^-l (jJI j ... a a j-ua3 ii In m )l JJUJ 4 a ga 

^ ' Ljt.i.iaja LkUbl , J*' vl JJ 
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Distractor images 


.(>JU jlj ^ Lull I ^^LseuiVl l Jl£. iAjkjJsjuO <L^_4 ^3 :fLcILA^I 5j^_i £jL> ^ J^-^l' 

J L*_yu>- IJjLolla j-uu^3 Cj_ 9jJ 4_uj_U u_3jj>^>Jl C-a\S> <jl IjjjJL (jl If . i£j\Jtl\ Cx-o T lL) 

i ^ i~. 1, 4_jj 1 <a 4__iJ3 I^jC.^- 3 t?'i L£ (jj I ^j ' C. i4 j 1 j Cj_3jJ I ^-3 . LHHit-a 1 ^j.3 

V a! jJL^I ^1 (u^Jufc) l£>^ >L^I (_r^ La LT 5 0^-*$zl 

1 ^ a.j-f-1 ( _ T H>- I 1-LA l _j_4-L ^^y^Llc-luM-l CjS-^ 14_ J u-A jJJ j-u lt l ^ya . <_£ I 

«..rt- a Cr^J-^ J ^ “L^ 6^ u! Lg^ 4 _<^q 4j_3jJoJ 1 4_^il ^jliLo J^v 111 

. Li ct la., 2002 Jjjl* .<—blijioVl ^ La ^ j-a ->-!_9 ju-io-i ju-iuvij 
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CjL^I . h i ! s>Lk!l ^3 SjLlJLJI 4-jJ 1 a Mill LSj^al ^3 SLiJtil 5j_iXJI t l ^jL>-t 
.4 j>L>JI 1 A . LA l 1* 1 6\ i<—3j t II ‘ vj (_^jL_»_uaJlj j • •• t l ^ . r 
( ).4_*Jal— a-a 4_LaL£ j-i-a-Lfl 4, j .cLjj ^1 ^a~ i>ii jl ljl^_uil JjiLjt ,j5 (jSLoJ 

(jj3 (_yjLiLj jt j i~ i L i.a j l.g.->i j JULa jLJaJI La£ jjJai 

(j£J .jjjjLaj ( 3 ^ .> , 7 lU .> 4 mi.U V i^fij nijJll i(^ mi r j^jLill 

0 0 

4. ( , -> .l I » j ‘(_y^L_ol (_yij«-U.I JjjJaJI ,_y£.t iS.JLf.l I~ U i_3jj_k_ll o\ A ^ 
• ‘cj-^-^ Li^ij Ijjlx^dj i(jruuJt Sjluu Cilj^lc.1 i^y^Lol *■ U ., i<1 ^ -»■*.•; 

cr^ uy^ j *" '■"■ a («JL*JI (jS LJL~ (jjiLjJI J j t~ ~ ij • j-p-iJll Jj'* " 2u*ljj 

. ^jjSLojJI 

CjS-^ 4-3j_Ji_a , x aI. r„ t i_g j 7ci.u-U ^ j 4j ' _■ U; „ ^ ... *vl ^ ~ ,j_aj^>J| ^j} 

0“° L«JL>- ijj^oLai U, £Ji I I V I *1 i^-^j^o > rtiaj . d i>i a 2 ( _ ? 3 ' ■ Aj ->- 

J^ -'“J L^J ■ « ■» J ~> -J 4^-ljJ <_£!j ( j»JL3 3 j£ SljLua J. J 4.1 fl..->. _ Jj^uaLiUI 

tyfl LtS) 4j_ii>^a ji 4_ijj_& 4J>^J_4 (jjj njlj-aa. J>3»j ^_*^>JI 

L*Lxj_>l i_<l.I a .j.j V olJI jjl ,jl (jlii .(>ULJ L^.~i.m. qU {J zA\ 3 >j ~. tl 

(-).L^ 

<Sj I I jL^>JI (j^i L lL». 1 I ^il 4.11 i^i t II L}L>JI j h in'i Lojj 

J j ‘ “' i4. jrtjU i n 1 1ii I I LiMjJI n't a i ~ •••**« Lajj . JSLiu o j ■*■! • * 

i _t Lwj ^ IjL&laVI (j^a .^ uu» J i4 -i l * i ^. < .Ljfrl. 1^1 1, j| *(j'j j ^ i^V iJUiJLI 
Li^Li- (jV ^ \ -L^-i ^ i u (JxxoLoXj (yijJI (JaS liiljjl 

■ (4jjl J_jJI ( jl*> l i . U <_yi J j in i i i* I I (_puu La l_i i) ^jJLjJI (j_4 LjLdl J>.t_pLI 

(jr^ .jjSijjJJ ^|j LiJIjjV IjjLu, Lcjj 

eL»J {_y* 4ax».j 4jjju <--i llo~~ (jjijU 4-jiintJI olisLjjVl <jl <jr^ J - ^aaUJI 

.(jia^iJI (^loLUl Lr lc, j-u b Jl Jj3 LlLxJ! (jJolULl <^3 jji£i i^y^jL^J! 0 ^ii\ 

JJ A - LU ( _r a ‘ J »JoaS Ijjv j j irt* l Ci3jJ ojj mil i~. ■>.aj Ijj iiilji J ... A. I \ aj 

I jjb oLiua j£> jJLij OJJ liLaLai L» 

V 4jLlII 4jjj :43 Jl) 
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L7 jlu3j 11 aLyjXl ijjSu 
CtljJ^U 4—yol>> Sj^j—Ja 

ijjjj 3j_i_i j ..-.". A. I | jj <jV ojlx. 4 .aK t~. a .>»l .ajLfi, <Luu c ( _ r JuJ 4 i" i"i (ju>. 
j^JI fJjjua jJJ ■ *j« <^i j A-^.t a! i*iVI ^ j -»• ■ >> ■ ^d^Li V . > 3*4 iL&jjl u*>a jl 4uxJL*JU 
ol j—L^jU jj.J ' ‘ J mi (jt (j£- 4 J S^ jnS . t I I (jl m i. J liLa ^ ). jJI 

( TY ^ijL>Jl ajjjJaJL 

. .A-l.-wjJI 4 *1 ^ 1 lLr c.ljJI tiJljj!MJ iulj_J J-J-4 (j « <>> jJll ol - >■ " <■ i VI Jaaj 

£^aj jX. TreiSIXian jl a <<i.jju 4uj-la_) ( j^aj 1 o ~i 1 a ^ i JjVl ^ 4 OjJJ 

y oljLps.1 Ll£Ly>LLp jJjj O' oLaijMJ c. *,' v ‘feature-integration 

oljdataU ■ 1-.1 ■*jVI 4 1C A a Jjcj - 4 j AII L^LxJI ^jl i.u.a ^J9 4 >Ijju9 Jjk^j 

^y_Lc a l ■* i Vl i f. l ... % . ^4_JLjJI CjluexixJl jjil IjUb j i n n j) OJluJUxll 

. Ji-I JlILa i_ c - jJjjxj (_y^ jjl^i j! LilljJLJul JLlc. j (j In J jjl (juisLU-ll 

4^-jj .4JUJI aJUb fjS • 3JLj-LC tLi-ili I ■ t-»1l ,_y9 IjUb JUJloeJ 

ciLuuJI d ,,.41 il l CiLt.Ajy.ilI i JuJ j juuluu oLu i -iVI 

■ ~'l‘*4 ji 4jjjj.ll ^ajLuajsJI JUJmr.ll luj I t-i a (juaJ ^» i^->jJI ol jlilMj j iu*u>JI 

1 jl) ^ *<U ■ tl jLJLI ,_y3 1 j!«1l LjMJkJI t “) l C^ axtui ^j>-llj 4 j>Jjju 3 JlLaj ^^lll tlxJuVl 

. (^yJLUl ^jjuinJI oJUb ^ -‘ V iLuxal^ IjUb I Jlj 

L^j>-I^a njii . .|I ^yic.! (jja oLluVI ( j o~ ij • ( J . i . l a7 i "» -I iJ^llJI yJLc. Lijb 

LlJ^> 42 Lu 4 1^ J al ij \ y. Ll i~li 4 1 A. t 4 ^IjjLj HI 11 I 4ljJI yJLxJL 

yuuJI i 1 . 1 j.-. I 4 • .^ii ^ I^ I jus-lj 1 ij mi fj 3"ij t^jjyjuaJlj i/ijdJlj |Uau CjI.l a j 

| jub j. 4~( ml I jl . 4j lUlJllyll uSMlo^l JJjuU 1a> l «.ll 4JLJU3 jjjujj (T - 1 1 

HW +■* * w 

jLuaZulj 4 j^j J.ir. cJjJLcj (a7 X.jJI I UbK Li^J <-bMaJ 4 I 

. OJUJLa. SIjLlA ijuGj 1 a £ a LJll 1 mi~i 4^_yuU (J n~i iJ oLjIjVI (jV 

jj r. (^SLaLbjJI JoLujVI (j! ( _ y «.,iiojJH oLlj>U 4 .>.j~ At I lJuLIojJI ojub ^iljj 

u ^ J ^ (ju^Liu i _ il jr. (_y3j ((JjiuJLj j y . L a Jyjjjui (J- u . <i u >_i jl l*> A 

^ 11 aLtli^l V (yJUJI ^ 1 j >1 in^ Ojjl f"i 4 til 44 41 jiliI 4,» <>» l jl 
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34_ljj_*_aj jjjLud i~ 1 1 J, n -r a £ys , U 3 ft jdJLc. . (_yCJ 1 I I ' J I L a 

^yX-ijbjJLl a lyl i ^M (j^fL) ^ jl 2£j_5e3La -L 31 ( j J 9 3 jl>.Ij <Ljl3j Jj-d — 

• i_3y*llJ Ljj 

ljr u^£. JaLfai j_yjl (_£jJj 4 jUs i La31A <l-» i~i i ~ ) 3 > -JI u ii. JLouaJLI al l"<iV 1 J< *■ jjV 
^. a. x ji- i .(1-0 JjJL>JI _jJcul) ^ j U j^ytjJI j^a 4_j_aJ jQ «ta»-j.s Jjl lr»j LaJj 
ljy-*Lte» 3^ n~i i n U 4_aaua-*JI CjI_ 3 jLiVI aJLA Rcnsiflk i f l i,j ih.')j jJLjjj ^-3 ~. II 
4- ?~- j. j. ij ^ <tcj-j-u-i ( j 't j J I aJLA JJUlu >alw QL) (jjj . 4_tJjVI »l.i.,AVI 

(jii-J VJ i—j II dil_yaaJI * ■ ■ Lajlj ■ U>i» j I I ^3- ,^, 1 1 _j_ 4 j ■‘li t I 

• iff ijtll 

La^ _ Sjj JLx^ 4-a)Ldyl« a SjJLS iAJIjaL 2 \j " 3 11 aA_£] 

jl 3~ir . VI jjjua (j^ l ui> ] Jill u a *\j Lu 4 jj 3 L$iSJ - j-iJuJI ^yu: lLU j cr Lc 

. dULa J£ i£j£ a1jL> 

4jj ) . a. i /a (jjdiJ! J-aej laLjjVI jXJlc. j4f. jl «~-ll jLua/ (_y3 I iiStfll j La£ 

,jj9 I a I* V a (_,!»• jl * rtl'V a j_jJ <_yic aj ih II ^yilj La^a i£3jlil j -jC <Jjj (_Jj 

l> 2 . l~ i _t (jl (j^Uc-AiVl ,_yic .JL1U J j t i ii (_ylc. V i» II £§jlj Jajjjja .aI .~. IV I 

u^- 1 u*-^ Jai-fl j»L^JU <_jjL>o ■» i i J»LuUI JjJa jLaLi Lujjl3 

tJ! i^LlsI .^1 ,~y -i j (jr O a^U 4 jjG iaj_yj jji Jalaej LaC. <A)Ijl£j 3 ^g j '' 
Ojla J J (_yJJ jijl (j^>- (_yljt 4_uaL>JI (j^a i_ayC.I ulUi 

i_f_yau aj_ylu i al .^.~*sl i_m mj iAr\lj-^a Jjl IjLa. SJjjv j 

# # 

<■■< LoL ljy-ua_> 1 £jJL 4 jt CjV^L sc_a d~ ■ ■■ \ i « ) ,3 < 1 ^ > II ‘a . La 

. LaLu 

a L . ? i t VI JI X i ill <jjSLj (jl J j i 311 (j*a3 laLliVI (j^a Lcyj ^aj~ll \ .~ t*. I IjJ 
jl al r> > -> J.I (j»J -l£j>*-ji3i Jj^.mij! **A_j_aV^ a : wl .J L^l C I i4jj tjj-Co ^yjLaliVI 

(jiJ 4j9jJI (ji-JJ Liuyju j,jj alcjVI IjlA 3^3j (jAjyj 

VJ al j~i , VI (jjia V A3 ‘( _j. ' < n * " ijj ( “ i U Lr. . J_yaa JSLuU a Lai IVI 1 ... y * V 
(j-^LaJl (_y-Lc. 4jauaC LjL>- (j>a 433_ya CjL 3jLol a -»-~. I CjLJT <Lc^a%-4 

L^Ua^a aLabVI (jj£j V JL3 lij^JJa^a aiullajJI aJLA <jj£3 V Jcvj .CjIjJl»JLI (>u 
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ojjb ' L«j 4jjii ■*- •■■ jt l^jli S_j i^LlJ.1 Ajj-^J ^SL l h i I I gjbljJLl. Luaji 

. ^Iol3 J^luJ 4]Li.i JU 

JoLjjViaK.tia t.*v 

4jja JiUj ,_jjJI £L»jJI jLa JU» (yi Jj' 1 . 1 M J * JoLjjVI 4-lS J iiXi Jx^a-iJI fJ-3 
. j.iSf JI 34 Jjt^o 4 iilrwa 4jLa j_yi3 ^ us\C. JoLwuJ 

4_JjjJtl 4 2 Ini II UoLuU 4 J > -J jj )l 1*>J " i *ij -a > . > 1 A j^J} 

<j' j jjjJ ■ U.ajjyjJI (_yic uijjui] 4 _uij£L« j_Jj^-I jjbLLa ltAj ^>.jU 

JjL* JJLfc 4_jjjuajJI Lj^LiJI jjjj <(»LaVlj > rtlill JjjU <uJjj .jjjUl L>Mi 

^ I I JoLUJI ,^a ^Ijlj 4 jj 4^3 (jl lnj ..~iKj .*:. 4^j_>JI ^Jl3u j_y3.ll jjjisLLU jjj* 
JoLuJjl lj_* (JS jj ..-»- ij • 4 In i 3_jJ.I jjpoLiJUj J _y< -a ii i I I eLseJJI ,_y3 

2>i-LJLa jj ,jlSj ijjJI : J^L£La -ls-Ij oJ jJjo <J£_i ^ jjjLHI 

4 jljj»Ij .-. 1 < ■ .=:. ,>LSLUI jS-=tij Ijrt .3.J j>» Jjlji ,>« Malsburg 

( To >. j-LuJl jLiiVI 

3 i\ 1~ i a OLg£j JaLjjVl j_yjLi 

j_yi , j .._. ■ ■■ jjj Lii <*■ ■ .JoLjJjVI ,j>» ^iy.i Sjlc. dn_j j t. la. *J I ». .<■* j 

c^). 

jLjJLc. 1 (jSLj4J 4 j1 (j i 1 4J .5 . > J. ) L C. Lfcljj? JoLljjVI jjjij (ji (j^u 

Lxjj .L- 4 3\ d r j 44 I U1 i"jl 4j >-yA «U^T d j r. 4 j 1 'w 4jl >"< m l 

I**' l i 4 -hl l I d 4 4 l>4 ♦ II 4_JL»J| J,1 ft JjJJ tfJjljJl C>Lfl J 1 t 1 1 JijLftJj 

jjSL«j ■ f l * 13 I I I; a_M ■ ..I 3j ■ ■v. 4 ^-j~i t Cjjjlaj ^^Ijl jjJajJI olj.la.fcJ 
l_yJLfc » A j « ~.I I 3 ijl U U J-i- 4 iJoljjjVl jjj# j_J_j.il jJL^Luil uLuu^l 
‘ l_ j '".C j ^C S j ■ ^. 1 iljLjrk. 43j_jJLd 4j.L-y.ll >_3 qj "*-^ 43, JV1 »l j i* i^M 
LMiJl jj^a __j_i*1 ‘C II jjl IjLft jj «i <3i ‘ J LaJJJ • 1 4 fl ' * 1 Lj ^Jl 

jsJojlX ,ji «j3. ■ <1 l'i I 2-y_4~4*« Llj 9 Jajjjj 4Jojj2JLl 4 j i i^->«.ll 

jjjSLj ,l 4 I j ’■ ■« _jjjSL1I_j oLLLjjVI jj^a (_s^?T 3 jx. 4jjL%JJ1 
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O- 9 (1)^-*-* o- 4 JSU OJ^! o' (-4jtjuJI ^,3 LLjjlj^> 

• S-SjJLie-a Lgi^l 2j j X 3jJU9 JaLujVI 


(jr^ JUkLia (j£. 4Jj) * f n,a liaLijjVt ,j^a 4_jjliJI 4 1A I I ^jC" , i g 

(J^r! 4^>-j C j^ 1 •J-j-l 11 ’ ' 1 u 1 "' •!'" Cr^! I (jiojJLsI . 4_t*_£j_JI 5 Ll>JI 

^3 4j..u^ir. Li^L>. o^L^vLI^ t m tl^g i')^_i ■ *_■!*■ II i~il .^.1 ,*?. I i 1 ^ .‘iC i *1. 1^ 
J-il. i~ «, a (JSjIu 4J 4_) 1 V i » VI f t I « “i" i ‘ " ^jJlIIJI (j* LxLaJI flj_».Vl 
ILjMVJI (Jxjjj - 4_JI j_ajjJ 4 j t m tjl Lj^t-iJI ajjk ^_>-L3 (j jU .(Y—Y JSLiSJI) 
L^. ?v .. i l .« a JjJLxjj Lg_JI SjjljJI CiLaj 1 t U ^ 2 _£ j ~ •*:■ * t-. l Ul ■ ~ jl i ' i -v. 
4.2, j A. I II 4JLjj_La_!l dJI jLo -j-i£ I 4-lj.^.m_> LgJ i—ixjeJi. mil (_£j_>.Vl (jiajLuajJ I j 
tl)^ 4—i.. ^ -‘11 LjMaJI g J—3> (j ^“ 1 .l 35L^* ^ ^ r. I t A 

(_>^y (j4j (j- 4 > Vi i u l (jjj i Ai£u£j Lqjj I fl ■ ll j _*jj ^~. II 

.4gvj_>jJll 4^11 42 jjJqj ,j*JL»JI I jjfc jlpi.1 

ijjjJc-i (j3 iiJjLiili Ax. j-j-u-j 3jLi jlIVJ 4-uoLiJI 2 . ■ II Lj>UJI oiut> ,jV 

LP^ La l 4 - ^* 4 U&i o' J-al>UI (>u3 . 14 . 1 t , f. iJijjuJIj lfuJL>- 4^x11 1 *1 Al l 

4) 1 miU j sLaj-uoVlj 4lM« II a jjvj • j jV-I I f il»~. 1 11 Ll4^j 4_) 

JLiUjj •4_j^<aJe_jJI JjLjjJI ^3 <4JLVLuO <J jJI JaJLiJIj .ijJjjLiujj .t-fljjVl 
Cr^ dolaJjVI 4 I5 >.mi, a i4_uj^II 4jj_uajJI L^LiJI L^l*i<i~) LaJj i^JI i4j^_>JI 

(vv) -s^Vi 

•*—JLl JoLjjl 4_JT ^_yaJ ~ l 2 1, 1 I (JIM 1 nijJ&j Lit ■ 1 ? ■ ■>» a IjlSLij 


* -**-ij ^ icLJLi (joLi- J S Li ji ij 4 j f)~ ^.i (_jaJI JoLjjjVI 
03 &A «J-3 ftLjjii (jLc. 4^oLi. (JjJaJ-jj .jIjiiiL ^Ixjj Vj 4_L»-jLi. 
jta.j_LI j j C (j» . 1 ijlf LaLuj I JuJL>. L^uajLuajJ jLaOVI 

,3jjj lx* 4 ia . r> j* JoL t i ij 4J0j^lU 4 j.j iiQ» II LjMVJI <jj£j (ji LaLoj 
. 4x.j_uU JaLujVI l_LA (^Uujl (_ _,» ! ij . CjVL>JI f) In t,.a (JSVI ^ I <• 

4 ; alSJI 4jj .X4 ^ La j 0 r Lc3^* (j^SL) 4 4", 1 , . t 

0 -=>L>- > A» _a Jjij lil .oij (ji 45 ja 2 4jJjJL5ta fjij iLljj_13 
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Qj *< 11 2 il ^ ; II i-.dj tl JoLjjjVI £yn £jJjl ljub ■> _i i^ij L-uj .l*j5S 

. ji^SnU JoLpjVI (jj« 

Tmu i t 11 ^1 ■ " .VI ,Lulj t JoLjjVI JL<ii#i J^ r~iJ1 IjLA ( < i U“i ig 

£ya 1 £\j -»■' -oJ * > —•" ■» JlSLil diijjLa c. LliIi I jl 4j3jJl_d j-jc. £. 1 linl j^a 4 jojj lLLI 

1 (joJl vilLj Jbd <4_Laljba objujuu JSLmJI IjUb J 2 n- . ~ i.. i LdJj ^ \ Jjl3 

d 2jj Li i /> ! ■ “■ . VI ^i>i j a £(' 7 _ulU j 2 .~L i d f.j ’/*■ 11 jLLJLI (_y3 4 m m» II LjXJkJI 

. (Ja*odJI IjUb fjJi YA jJbjl) 4jLdljb>j 4 <i f I i~i d 

uUaLjj^lj AJJLadLa «Lul JaLjjl 

djjkj jj£l L»jl>u 4ob jj ^LajJI jjSJ i^ajb Lu lj.2« d JaLjjl jJljj 

eheJJt Jb» .d jM i i II 4_bljOi-j-J j In 11 jioLiJI ^3 . 3.V X i‘u »1 j i »i 4.g.~vlj^a ■ X i f . 
jj^>LL*JIJ (jlijjVlj OULaJI j 2 ~. i d jj .o • II d a t-> i 1I j yJjVl l<*> I tl 

d A l~V a s |jo>-l (jjfl 4.3 I "in- d i U <i 1 j_y3 abaib 4 In i"jJ.l (_£jS.VI 4jJjVl 

jjSJ J.yJi-I-Jxj VI Jxa -jj V jl LJLc. Jibjj JLa-jj V . jJaLLd (J^ ini s bell I (jjd 
jl) ty9lj4»-jJjb jkUaJ I jj4 Jl>-jj V ^jHuJLI 4 »/4 j 4.ulnill JpeLlLI (j£. I jLd 
JxLaJ Lubdb jjjjJiscA (jJLi i*i 1 i LlILx Adjuja JSLulj VI L^-id JLa-jj V 

j ..I ."II iijJLa. Jl a"i->.l j^JI La^a J».|jCLa (_, i.mC. 

4~ i4j Jj>. ^Li^j jjdjii (jjUl dj mi i iK i( jJI jJoij xiLil (_pa 

oljJVl JiL«j (jjJI ^LdjJI jioL-La ^ ‘4 * ■ ■■ .,3jj! i_JLSj 

Sju-Ijj l( _yjUVl JjbjJJJ 3jj>.lj -J^Vl 4 In M . l Cjblj^i^d ^Jjl tdbdduVIj 

^LdjJI iJ^ju < jitf (j^-l ■ JjjVI ^LijU i^dj>.Vl 3 j^-Ijj 

d(_yi!u JS ^ \j. ..Vl !_JSJI 4^JdAd ^d jam! j_d4vVI J'LijJI 4X.jjjJe_d Jo Lib jl 
1 .1 C 4jLi JaLaJI fjd JodJI IJXA 4 jJIjJI db^Jll jdiidJ (ji ^Uj ijLuud 
tLLii-1 kl>jL»<j . LjLp.1 ^LbjVl djuk dijLssj .(job j.i_lCli Jjjl L»-Li_5 ^l3j 

4o>JU 1I cbj (jjSj (jrjo>- _ jj»l olAjuaj CjUjuo (jrjj ilnljJI _ JoLjjjVl 

^ ^ - dJLib 1 y '"*~ d 
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4$>.j m (jjjSjj iJj »aJI £_UjJl 4_t3I j^c. (jJoLiil I g> a (JdL*jj Loj 
Ijjlc. Liaj .<Uj~i...j I j_* (jSJ ij_«^>i £*Liujj <L*lj^> ( .1$ Jl«3 Lj^L>. 

(jl (jSLijj .... I a jj ^Jial Lg^ i(Jjj_i (JSLlIu . d _> H LMiJl (jd Ij. j S 
5 jU cjUaMjj'^l JL>jue^J cjLSjjUI gtj «i~ I CjbJJLI (jdl_)JiJI ^LdjJI J«" ■ ■•_< 
(^laLlil j (jJjVl <ni II sl ■» 1)1 LJ S 4_>jJi-uaJI >_< i-»T) ^ \ 4 ii l~ V a (jjjJaj d-iuiLiil 

(jdj (jyt^Sjd (jjLi>o (jrjjiKJI jV ll^j dU mj.1I 

.(JjAjUI (jjj L£L»JI (jd d-aidied oLc.jdJed (jl >-uixmJ 


(^>011 0 . <\ 

(jd J.. nCi Jhiii) yLajwJL oltjJjuU JljIjJI ca_j_*JI ^ sLnlj'iM CjLJT £jLoj 
ml J ~. |VI j^JLC (__, a,C.j Ijjjjujl (_,.(_ r C.jJ1 (^1 jJ^JLLj 4-umdsJl CjLjLfajJI (J£ 

(»Lal <■ La til! d Ui -wM a (JAd.l 1 (joj-a .J oLvLuajJ d - > ... I I { ^ a ^j_n .ilj 

. > *1 &l i\ >1 ‘"mVt j I L^I ^ fi <*> ^oJ I jl i^JLlLus. 


tSj ' ^ .' " A ■a- i II £jLdJ (J7 ic. 4,1 md i II dl l ■■■-> . II dJjS?l (jd jjiS jJL3 (j.> "j 

(JdAjjl jd dLu-i^l (jjjC.! isLUjI (jUxJT (jol^.VdLj 4xduceJj jSLaj i4d>.jjjJ.I d n ^Uj 

j-Aj ijiuil (_yJI ( jl f .l (j d dLidjVlj i jJl^jJI u Lf. JLdJuLJj C*i)Jd ((_ 7 Lcl (jJJ 

, t 

i<Lfl.xii> (j/ill-juxir.) jjjdll (_yic. JLddxll oLuJ^I ^jjJU , (jr »_jJo^dj j.aTi.md 

i_gj i<-> il l JL>JLI J jL>- iddjLaJjj 4x.j^uu (JdJU . L$jIj_ocj J .^»~<~ dj i<->La- Jjs-j (Jid 

(jd (J S 1 < 0. 1 1 IjLA I d V <>1»1 j l -» .>U ^jLxJI (jLLduJI (_y)S . ’ )9> —ujI iUi , ,'j~ idl^ 

Llaj (J d m i ,^1 (jjLct (jd (^jlj^il dLjjj^l (JjjJLLduJ ■ (j}-i J < II (jjM-cLl ’l/l dl j~< ~|VI 

jt idjJ jh gLuli ^1 <»LuaiJI fj£> d_Luu ddt-iid (_yJI (jSLdJj jLm~ijU Jjiai 

.(jjuuruJI (JtdjJ.1 JMi- 4x4>li. oLAjus (_yJJ 


dlxliVI dUiil (jd Ld (jj-SLi Ldjj . (jL3j._i.dTLd (jLuld c (_y£.jJI^ ol i ~i >VI 
(jt^Lj (j-ixiej V <»( _yjdJ (j^J>- .(jjil^JI tiJIjjjU i LojLS (jauJ «USJ (Ljjj^ud 

. viLaLdi (5 jjl . >. » u i, U Jjkjjej LaC.Ij I_^iSLdlJI (_yi (j^JiIudj (jj^ • jdJLull 

l j * i i > j t $ CaBj L^jjJ (jddJ 4,jj<^i>ll >~)l t g , »‘ill — djjjw/l si_i |-,Vl ^d jLaoVlj 
•e(5ji (J^ djj^j (j i«1l (jdl iM’vVI II l >*<n 1 1 1 1 , ,.j 11 — /i mv | J^C i 
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3 ^ I I j ~.Ci (Jj~i o-~l , I if. (jjiSLlaJI (J*. u> oLl T u^/I jljJl 

i JL>.lj f^ •*■' j j ■* *■" " /»t i~ iVI , 3 JLh ]1 i f ll ) . I4 111 <1 , 1 < j j 1 <*> » 1 1 

, i _ _ < 

^jlila d t i~i A ljL».^_4 t-lljjJLLl ^JJILSCJ ‘ d I‘C <"■ a Cx J aflLj 

jJjjjiJj ■ ■' U»~j 5 jl>. 31^ Mill 0jLJb 1^*1 Sg-LajJI «L>jl JS j_yi 

OJlso jJi .3 -a.tl « * H i_flLS Ca9j LlJUjb OJ^~i ^ ijl (jryliii 

. 4_uu&jJI CjUsLjjVI iJoLxjjVI 

^JjVI . JoLujVi 3K ,~,t a ^.ja JaLlUJ Sj-aaTLo CjLJI ^LajJI ^LaTu 

^Jj 3 « A 1 > a 4_dj^l < 3 II dilj-j-iJIj CjLLl>JI (_y3 oLa^ixJLI JLoi^- 

4jLlliJI <LJVI j zi i/^"i 1 - j XI ^ 1 M«^)L>. jL>J^ 4 - 3.1 jju 3 Aojuu^jC L>U 

< X 1 1 \ \ b>LiJl JJU>o iBjuJUL ol^-Xi 4 1 Hi ci i *^1 Ijl «jU ^4«J 1 | »j1a t i l 

{jA j ft 1 A ^JlJLo 4 uuo£ uJitxij Vj 4-OuJl^u-ij^fI o.Xtb . 4jvl^xo 4ftxwl 

c / * 

ji ,JjS £y> aJUJLq- fel j M il JoLjjVI (j-a (JuJlfJI £j-iJI JjaL*jj 

(_£ j" ■.. z Q ^ ) c. «Lu./^ajr. oljLur»-l LaSwUsLu-S Jlijj • L^JLo CjLc^a^-jo 

.jjjtiisjJLI ol t~*iVI Jujuuj L}L>JI 
L>}UJI ^>Lj jjja <i l .~. i Vl jJSj-i * ^/il 1 ~.'VI z- 1 * ~. >1 oLJT J )3 **-~ i ~i t a.iS 

Jjatjl J . ( _ 7 CjU d j. ■ Z-. ■ II .-|I U1 ,~jVI (j£. Ijl* Uj-xu i O«l l 


irtjJI je <1 aJI 
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.jtjjLio J!lo iULjj tgj 'imU 2j_^j #L_iS! (»JL»1I a_uLj Lo (1) 

cr-^l tjL^uSlI (j-a •3j-i, <n-! e-a tlSjj cLt^j G>] JLlO. _ji .siUjo. ^i_jMS ji 

j»l iijjJo UJJJJUI jjlL fujj J_>. 3 jj « ■ ^ II jJL, K.a l J t ig A 

Cy* >xiVl <->L Ulj .4^oL* 4_J>iL SjLgJI (ji Sjjj^aJI jjLaj IAyjtJ cLuLi 

i 3 jSj £>^.3 Cil^LsJlj ialiSJI 4-A1 Um mi gjj ^.aV-hhLi .UjU»:. JjSU 3 .,.j l ., 1 1 

. 4_uoJl 

J*-?° aSjjUI ijL^VI LyLt 4 - j . i l . „•> . (jrj-ftlj-j Tsotsos, 1990 lUllman, 1984 (Y) 

Lcnnie, 2003 ^jj j-Lisej .JiLs JSLiu ^Lulaj ,£L>aJI 

•t»^>“JI Jo Ui iil l 4j^ajVI d3K~.ll ^Li-ul u It* IjLfcjj 
-4P uy* '»UuVLj‘ UjjjiHj JULw gwuaU3 . liojl i. t lj - a ^ISi 3 JVj ~.M I (r) 

'Ui Ij4l .dLiVI £yt JjaLill J C . M I 1JUS ( j^a.« 3V~ i J . 1 jjl <1 jl t~i gLjjlj IjjI) jJJsuJI ■ j XJ~. II 

Jjljl.) JjjJjjJI O^U -4^>j* 4 nl in'l 4 jL»-~i.I ij A — ~Hj ilaJajJLi 

AJiiJl 0. <|j« . t .SJ nad l J^fcSJI jl5t jl tfjju (jl o^~V • 4_«JL>JI JLig^all SjIa MI 

.(,_>*/>L*JI J^aiJl) £b»jJI £JL>. Ja ^ji-i «l3yJI 4xSJI ^ylc. 

Krakauer, 1990. 

4 jU£i>> .(^^lll) <- 3 $. J/q j |_^i ,<JLc. :(1M • _ tAiY) James ^i.-w (*Jj(o) 

. (James, 1890) "The Principle of Psychology u ,. 3 :i i ^ &Aia jJUJI 

«LluVI <!o J L>JI ijjtJt ("l) 

Trcisman, (1988); Nakayama and Mackcben, (1989) ‘.Braun and Sagi, (1990) 
Braun and Julcsz.: Pashler, (1998) iParasuraman. (1998) and Braun, Koch and 
Davis, (2001). 

jWi i^olj 4 _ i.t j .Jo aaLJl^j ^sfJUl ^ac. Rensink, O'Regan and Clark, 1997 ^Lii (V) 
Ci»ji >fc>JI (O'Regan, Rensink and Clark,1999) 3 _JLi. ; * .-.i j -,- a i 3 .. 

ijotj jl ,jSUj Simons and Levin, 1997. iGrimcs, 1996 tBIackmore et al., 1995 
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jjJI Ua! l\ H .(Wilken,200l) jlaLJLa 1 < ^>j i ^ j J lL II 

^LbjVl tfjub < _^xj {^,-lc £lvUaVI ll L Ac 1 1 Cx 1 11 I 3 j fuc . o^JI VjW° 

Ly ic 4XuaJl olj 1 J-U (j|\j JjjfcZJL tilwAU 

0 » ^ < Simons and Chabris, 1999 iSimons and Levin, 1997, 1998 (A) 

^ •Uii JAxmJ MjC_JLL JjX 3IjL_4 (jo3 j£ tUu^l fclf. (^y^JU 

4^lj^iZLu/Vl r Ll^A .1 4_fci>.}L® 3 jLc LuouaJI ->ljj (J/udj iJjLi-4 J S-uJ j ♦ l-iaII I j*i£. 

^ya l^jlj ^MJJ *M jla nj ^ia a 1 1 V Lojj .(Dmytryk, 1984) L>->^j L&^iSi V) 

ji 3111 ^yil La^a 131*4 \ 4 « fc » 4 JxUuJI V Luj jl .l^^a 

jcJUs 31^a ^yju (Ja . 2 Jij-iJI JS. 1 ^ 3L*-fl Ual> ^ jJaII <j-* ^LLl4 J 44 II jaJm o&i ^ 
j^i * ur ALJi JLoJI ^ j^l *Blade Runner "gjUli *ijudf Scott 03 SL* ^ju; 

fl Uvl^ iJLuiLdJt jl^_>jl 0j-±XJU3 i4.3^1 J-TlU _^J-C djLLxoUl £>4 (JlJurfO ^>4 

5(Sammon, 1996) i-A^VI <34 j*-u£Jb ^I q- ^ - j ^jdl <t y S4^M5Jl ^LiJI Ija ^ 
j^U! ^4 *» aVi j^jLc., Mack and Rock, 1998 *LjIjj ^LtiiVl ^l£> uu^^j 

JJLJ .2L^IjJI <C,ljj <j4 j i/l^l J»1 JjJfll <UJj j CuliT i ^3 

jjJJ ijJ l »Q 1 ( J>L> J-J-i-uD jl £J_^4 JlLa 4 ^jJj- 4 J-J-C. t^y-4^ U. ^LXj CjVjL*-4 

ClVjbt-a LJ^lj JULJ • I ^ J. ■,*» Ij la I (jj u^LxuiVl Jlw i3j itfl i 4 lLLL J UU *(j 4 ^jJl 
t4 > 1 j i M ^is .^i 5^a ^1 4 * w.rt > f^yj^Lc^yi < a i »< 4 jl i r i l l ^4 ^ 

^ 4 ) J^ll 4 U vUjj u4jLdJI JU-Aj jSiVl (^4 U4.LL> > daj Lu» 4jj L x a 

tj&J ^ 0 ±>* JijJll iwSfl jj *4 i i .( coLaJ l tyl^- Cr^ jl^ 4 . 1 <**Vl 

4aL>oI cJu^dj 4 _L_v^Lo ^.Vl ^l.lr*i~i 4 jiI .(<Lxj \jJl <j^L»JLl ^3) L 0 L 4 J L»3 fi 4 

4 Jllil ^yic) <U5LA J-404J JL>i ^ tr>* I .. j . J^JLt-4 JSLlu <UUL4»J-0J <j>Jj 

. ^XO>Jl <„^5j 5^Jl>»Vl SJ^UJU (_yAj . (JiJfllm^ jl L-4 -lL^ 1*1 4i*llu4 

V iIuxj J.^‘11 d t->3 1 £jjc 1 juju uuLoJI da3< »1 I J LA ^4 4 a 3j^4 ^3 

<j4a ijlS .3 3j^Ij_ 4 3j_2_Ul 4_*A^ILo j^L 5j3^u3j & ur *iJl ^>ia4ji VJ 

. 41jjj Lo^dJ ^cx»>Jl J.4.^ 4i-_3l^JoVt ^3 4Jfljludl 4. 4 ^ 1 1 |*Lu] 

(Haines, JjujJI jjJ ^ajLao^I {y* jjjLJaJI tCjLjLiil 4 Jla ^a_i _3 jlIc. (^ •) 
^juJ 4-a?.pj Ciijljkj jjjJLl ^>4 jjl ^yJjt Gladwcll,2001 {y&j+j *1991) 

.dUiVl 

Wen Koch and ) im Vill ol 4 ^ 4 j ^1 » ^ > 3) 1 j^u-oill oL Ji c j-y& ^->* dLibVI Jiiu ('^) 
Posner, Snyder and .(I-ee et al„ 1999 iBraun, 1997 

3j£>.jJd 4 _uLj ^yJLa o* .T' £y* j 3 jljIIs Lojj Dav'idson, 1980. 

. Lj^ L 4 L 4 J Jl> < 4 ^ J4^£. ^4 Aj^JuJI 4JUS> {_yis 
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iu^. ^ jl23 L$ji (jlc. ■ *.<n sj l .-..- I Gave and Bichot, 1999 juiy (it) 

JiLoJI Sperling and Wcichsclgartner, 1995 ^>£1 .oLiVI JajJ 
-mA) JuleszoiiJjj >Lu.5 jil Ujj-iSJLL c.: (. mo)Treisman ^L«-^iPui(' T ) 

. (jaa-^jil) t 3 03 3 ii„ ISj^oi ^yJJ jus-La joJlc i(T • • V 

(jjj t ^ I 0,11 JLJjL^HJ L yD\ — X-Ui VI (jr l£. U^J kJ&JlJ* («j »oVjL-3sJ.I 1 .»1 Hi . I fjy3 (U) 

Bergan and Julcsz, ‘.Julcsz. 1981 ‘.Treisman and Geladc, 1980) iiL^jso 

<Sj.ua. jJI Jiul .(Wolfe, 1992,1998a iTreisman, 1988,1998,1983 

j^o_»-VLj d U U % ll 4 TlSLjj • Waldo ^jJI j ^jLaJI <*•«•»• lj JLibVl (ji[ 

(LjjiIj CjLjl j CjIIa |uaj JLaLuU <In i iiJ .4 *v ts\ U 

.^>>i 

uuL&JI Jaj-'LJi .Kohler, 1969 :Kofrka, 1935 IJ S+u ,MSJI J.j-U-JI >1=11 Q o) 

. I jujus. Lij Palmer, 1999 

.■i-us-.i (jJJ I L i ■» I (Jjuso |jl (jSLu ■ 4 t j II ^3 4 U . ... . II oLaMii-VI (ji Ja^V (13) 

.jrdaUI ^jja yuijVi JLj a Auj ^uC-j I F + jyy ^ M i l l 4 JL 3 . . (J. 1. 11 M 4 

. (JulCSZ, 1981) Ljjt j juusLuJI (jj> 3 ,1 j mi 4 C.)l7iina (jru busilnj"llj (jjJLaLuJtl 

.Chun and Wolfe, I996 jju~£]I Iaa^juso (iv) 
(ye. .Wolfe, 1994 icljjj 4j inL>JI .1 ji.'nll ^LuujU 4i m nil! »L)uUI £»lju (^A) 
Jolicoeur, Ullman, ‘Duncan, 1984 jJail tfj^ayX 1 juOxAI «LijVI fie. 

Driver and Baylis, 1998. ‘.Kanwishcr and Driver, 1997 ‘.and MacKay, 1986 

Rock and ^il lla gASlui (yA JLA tflu.iV! (_y- 4 j^_u » ^LS4I t h .rtjjj 

.Gutman, 1981 

JojmJI C?±“i lisi« <—ujjGJI t-juyC. £j ■-»_» La l^A* njj ^ .ii f (JjuiLj jK ..n a (13) 

i-ujUJI toy Mil i a *uLoi Li&JU ft ua il jj "la (b7 juj (jl t _ T lc j 4 n ILbA 

. a belli 4U...I bLJI <Lual^JI 4jJu>JI jujSJ u-i^Uoll 
(j iiii ill job jj In i4 (y> 4 jln-ljull (jrudl (jrbujdl uiL^uso (jru ClUoliJjVI UinL^lnil (T * ) 

Corbetta, uul .n r^l ^1 i- ^^^1 r j .Shepherd, Findlay and Hockey, 1986 
(jJJ »LiiVI oV^m ui.t.'»«l Jjs La 4j^In 1 1 In.U .Astafiev ct al., 2003 * 1998 

udJj (^1 (jnlx»JI . X <-~L. M_l (_tt ‘ j. 11 jl j n.11 (yi ts+i II 4 , 

.(Kustov and Robinson, 1996 : Sheliga, Riggio and Rizzolatli,. 1994) 

Sperling and Lu, Blaser,) cLulVl ^ j_uLUI ojj jjLh4' Jjb3 (£m (Tl) 

1999). 
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LajLjJLcLj w < ■ ■*. jjj-i 5JJa Koch and Ullman, 1985 jajJLJjl (TT) 

..V.l l 1 .11 ", Ja 3 U .*jtt JL>- .oLlljU 4_Oc.pl Jul 

‘Itti, Itti, Koch and Nicbur,1998 j_*^l .Wolfe, 1994 iTreisman and Gclade, 1980 
i v „ r- U". 4 _ j 4 y jj .-> 1. 1 ,,,-w tLc.jf.tt a Ja .Ujlajtijl ljub Itti and Koch, 2000 

|jj> dU i 3 jLuULI 4aJVl 4 j^JI d^>l - d j» aalaJI JLAl ,.i 11 ji Jj JUdJ I 

Itti and £>.1 jj .(Walthcr et al., 2002) L*JLjjL»j$ 1 j MnVM j 4 jjLS JI tLuiVl <_a LS u S I 
.piajJI (J JlJ ;Jl dajl J f ( j. .t ‘I t .1 i ..1 S 1 1 t < lj ** <Jjl Koch, 2001 

Rolls and Dcco, 2002 ‘Hamkcrand Worcester, 2002) «LJUyj ^>>.i jiLii i JLatJu 
jUt ;a , 2 jvj l x.al'n ' j j ■ J^Laj JLc juCuuj H (Hamkcr,2004 

.«LstJJI 

aLaJjVi t tfLaioVI {ja (jl4^ a ' "j .James, 1890 t _ r JJ jlloVI l_c* j-».jj (^) 

. Jill .(Ji_J Jl Jti cy>) JLJ.U41 aLcuVlj (.Jk? J-LJ ,>) 

Nakayama and Mackeben, (1989); Shimojo, Tanaka and Walanabe,l996. 

Egeth and Yanlis (1997); Braun and Julesz, (1998) Duncan 1998 and VanRul- 
len and Koch, Koch, (2003a). 

£3l»l Jl>>-! <» i L«S J^ail Jj JLcl 4LjjVl Li* (> I V~ i i n i 

'tSj ‘^.dl < ^.,*v i l l_g 4 _oJI 

djdlj a ...^r <]L> iBalint jjl ) Caj)lla Ja Jajutll IjLA ^a a { _ y jj. (H) 

. t- ^ • ^cajLlI 

Braun and Braun, 1994 : : Braun and Sagi, 1990 :Sperling and Dosher, 1986 (To) 
.dLvjjJI 4 <init JUca (j Jj . l .i ^lajuuil £-A oj lj <u 3jLj 3 • JulCSZ, 1998 

.. I. Ni .-. t ; IU-. „ J (Strayer and Johnston, 2001 ) i_ijl ", U .JaaJl sj-l-J 
Jj £yij ( j J » jj JLI CjtjLuj JUJL»o f_yajj> JLuU (J12-> 4 _oL*-» JS cJl a^i MJ 

t 'll . V -1_JI fj£ ijj ■ j I~ ’I (jLS cl^ui i—alaju V . 1 i t A (Jj LmJ I i)xS 

.dc Fockert ct al., 2001 Liui Jojl Ipj.ijl'ill (j J^aa-.u ojIj 
JjLcJ Ij Roussclct, Fabre-Thropc and Thrope, 2002 Lijl Jijl :Li ct al., 2002 (Tl) 
Ljj_Qa_a ■ ■ t ^. .u, j tl aLaJtjVI (jt a 1 M_c^a ujjLj>o . Braun, 2003 Jt . * ■ U 

(Reddy, Wilken.and Koch, 2004) - eL^jJI «>>j 
ijt i.-.'j JUVI j t 2 ^ ^..u oljjji (>« al.i.lid. Ringdes Nibelungcn (TV) 

.(^^^(tAAr-tAW) 

.(Mack and Rock, 1998) oLjJYI foe {y> ^ ^4** (TA) 
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Potter and Levi, 1969 j tx'.l .jj .^ .n £>LL.jU (YA) 

U>UJI Wolfe, 1998b ‘.Wolfe and Bennett, 1997 sBiedcrman, 1972 

. 4 m 2 ■ iAj d i i ,i j i I I ^ 4 it, ... j", 1 1 f ii.^1 1 ^ j^/,1 1 ! t 4 4jJ>_^^JI 

L<uj Krciman, Koch and Fried, 2000a). *■> ‘ n ji oLj($y>JI j^u> Jla 


OjIj . A , 3 j 3 ^.n 4 ~h._i.jF> I * l . ySy>J1 litljjV a j , . 4 II ,~>1 InLjJj - 1 1 (j^o I e-js* 


4_>JljLa tLlii 4JL> ult yAyjJI (J.S.JJ I JlSLaj ■ ,lfl A tl -r A Lr s oj t i < 1 1 Cjl j ji~j. il 

.(t —\ JSLiUl) j-UlJI yic. (ji yjl 

. Hochstein and Ahissar, 2002 ys J5Ua ,jUy o»-jj (Y •) 
dais iju. 5_uilj V 4 aK jljud o> Naccache, Blandin and Dchacne,2002 jt4»ji (Y>) 
j ^ -»-t tfl j ~| -,V1 ,jlS . jljuc.1 iji j»J . i>t J~. ,1 Cj.5~ - j* >41 ysLjc-iVl 4jJLll IjJ 


tSj ^ i ffLCoVl Luajl Jail .4, n.ISfcJl 4-i^yl ^,-Lj.l j (jJlSj Loj 1 1 i ii a 


(Kenlridgc. Heywood and Weiskrantz, 1999). tY—\r ^..,311 >!ail) jju*J\ ^as. 

.Hardcastle,2003 iLamme,2003 lloji jiajl (YY) 
. VanRullcn, Reddy and Koch, 2004 iVanRullcn and Koch, 2003a (YY) 

■ U jU4-~.1l ji 3j SI J_5t Jjl A ,_y_3 ijj ^*j ijj > a I jj jlj »LijjVU ( Y t) 

I* a LgJI u rj tl (j..a j *j-1 g a. > L L^j 4 F> j ~ya 3j .Cfl cu (Rensink, 2000a,b) 

.(James, 1962Galin, 1997) 

• t A* 1 - 1YYL) .Kant JaaLS (JjyjLut i _ r JI .La J!L»J .JoLaJj^il 4.1S.<« a J_pj (Y0) 
* 

j.",.!L) JdLljjVI . j -t .r yaLaJI [jj a tl 4j l g i (^aa^aJLl _ y UU . 4J ... 1J 4 

oL3 j 1 < ~ ,jLc. . von dcr Malsburg, 1981 ‘.Milner, 1974 ^ 

ojLli. von det Robertson, 2003 Treisman. 1996 Malsburg, 1995,1999 

t _ y 3JI 4-iLajJi <£jl] 1 ijt_4a IS} 5.» Y _ \ 0 .-311 ^3 I a! '■ A at , 4 "m >-».ll ■ ,jl ■»-*■ II yuu 

(jl (jSLaa ,4_ulj L7 la 0 • ya y^j (_JJuo ^yS . _La.lj LiJjJLa yS 3JJjJLa ClLflaaa Jaajjj 


■ JL>- j-4 lOj JLa j , uS~._i 


.Crick and Koch, 1990a ^e. (Y3) 

LijljJI 4aj £-u>3a (_gjjl .iaJLxIl JjJU (^J)~| III a ^1 r 4_JVI aJLA J , f Ly .».a3«.~i (YY) 
jaixa > /1 U"j .(^jSlI (jj , n j 1 1 tLaJLl! (Ja-a .^yjljLj ylalaLa ijr & .4 1 ,a II Cj I j Cu^uJ! 

1 L BwLvlj 3Ju fj&Ajy 1 1j-ii 1 ) ^"inijl 2 ^ j^ 

• uXw^xll 

Cdjil JdlpjVI jb cLtJJ! < 2ll> uli^d ^ J 4 JL>jJ (VA) 

.(Wojcicullk and Kan\visher t 1998) o* 0i-> 

• <4jlj ^3 ,L3^ eiaLjjVI 
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Wolfe and Cave :Tsal, 1989 jlSj .Treisman, 1998 iTreisman and Schmidl, 1982 (T\) 

* 

. M_)Jj I rtjU~i 

J>d J-A 14 >i lit br+A Cjt JJp ^IjLSteU mlj ajJUtU C-LxJuLj Sj.U7,4 Cj\ .i to Jojj * ) 

JJ JJp 1 3->p jl i^uu JJ^j I ^ (tilcc^a 

^-HI <pj SjjjJi jup Ujj .(Lisman and Idiart, 1995) FM ^ US .^pLi 

.^Uyj^JI Sj^Jw pLc. t!j_Lb^l oUx4j ^jpJI JjUJI pi «T . Y 
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C 

4 i ust,.%X I (jjjLJduVI 


. tt*S ..ill V <£_U^uX\ jJ^ jJa>i ( j ft I M 

ijjLbJujI O^iil (_y]j i ■< I ut 1 


^ «**»13 «JjL^JI J_i^3lA]I jyLU CxB^x. jjjlj Lq.4 ^c. JAjlj 

<l>JLx» -ijlj-a Li iijS-a i^JLlJI jjJ-j La _jt (iLxuit jl (jSLaV ^1 - i iJL il 

^L^ XJ 1 ■ * J •>-‘i-j uij V .3jl_£ l |J ^ '~'.’J * I jljl tfLajjVI 

U^SjJLj till J_»-i {_yA <Jjl_& J^K-1 - U- I a*i i(jjl i4 jjj rt.~)VI 4__>Jlj>. « I 1 . J—>-T 

f I ■ I « 1 ■~ . VI eLoojI 43jjL CjK lj} VI ijxiil^pjjiVI oJJt Jau V .«—ll !/•><*■ Sfl 

.SjLjJLsJI CjI.Li.X joJI £_A (JjaLcu <_L£ iLsLoj 3^JkLa 

4_OjJLa^9 (jJi (jiirt i.ll frl o 1 f iliJLaXl ^4 j. M 3*. *.V1 oLJVI 0 JlA (JaJlj ■ 3j< 
.JUXJ JL>-^1 Lijljjja I jjL*I a IjLujla ^LojdJ ^_>SU ifll j'iiVI 4_>-L>-j (j) i f.j 4_>JL*JU 
( J• •■!■ ■■* d..^ K jj ~.• i" i .SuSLfcUl jLLUl jjlc 4 U t-> V a 4 Llj 

J^uuU Ojjli.M olSLuJI aJUb (jA (j£^JIj oL u . l V?l 

(_ 3 jJI ii il- 4.~.*i VI *jl «“■ ■ ..I 1 2 . * * * ■*- 1 i^jjuo> j-U_i 4 In m^- 11 oLiLjJI 4 im 4l.i.a (J-Lii 
Jja <|jl£LuJL) Jlij tJf j3 i I I CjLLcToVI . \ —T ^ iunll j_^3 Lbl i a.)L4 

,jj jjl (j\ .i UI^Jtl (jja (jjj>UI CiLla 1-a-j-t a ^guuxij i3jL%ZLU .IjLVjJI jl JLi-^JI 

,4jL*UI . Li». j j JL>- (_jJJ 4_jjl(J jL«i j> i(J n~i m a J£-ulj (j^3j «/\ i 
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J In i . i _j l-l_Aj • (j “ J 1j-ll jl sljjj_II (jiiJ-Jj . V--wl j <_ij_>. £yi iL 3 4 -A_ 3 »lj S^mUi 

LiLp*' 4 rtj < j) j»UaJLlVI (jA« i ) . 4jju La JLaj (jjjl j-jLoJI ^ ■ <*-> « II u3jljjVI 
t^l e-fj-ut (j-a rtLujVI Sjjj (JjarVi 1 a 1*1 a i3jLajl (J-IulLumj .^i~'VI j~i-VI ji Lr.iV l.^~,.. VI 

CiLaLjjjfcl (j.i u -i a 4 I jCJ Lt] 4u3jA LajLvl ^jjuuuJI jJ/AJ jl L-ilisuiVI ■ ..IU~j .^JLjJ 1 
JUdl oLLi Liij-a j ut i juLuu Lojj <Jlill j*■ ■ ■■ ^ic. 5,., a I r. a 

JjLSj L«jj 103 J Uil SI JjJe-4J ,jSJ ‘4_xajLuaJI 4-njjII ^lnill ,i.Li jtuijua 

ijSJ . IJp o- (A$JoLGjI - (jrtj oLSMjJI jjSLj 03 .31 j-u>Vl jjpeJiJ 

tpJI ‘'-J-paxJI LijLAJI JiLa LaLoJ (jruiX.l .aJi . 'v l Ij.ui.j1 (juiLtll ^Jan_a 

( ). Lgjj cjLaji*J,l Jjji_ pj ,j_p»Vl LjL>JI i_aVI 3jjl jJI ciLajl»JU j -3*. ..* 

Cj KjAI I (_^3 flLjjjVl jJjG 4-1 A . ^ Lyjj Jjltejj ‘(jjkjjl (_y^ jjLlHI I 33j 

i4*lal3 J-±C. (j£j jlj <4JuiU 43 jLdl jLuxVI jy9 l.i.t.iiaj IjJ .j-LajJI ^3 <Luuua*JI 

4 jj m«1 1 CjLLLjUjVLj SjuiLiA SJsjlx. ( _ 7 lc (jnjj.1 4 aj 3 i(_y£.jjlj rtLuijVI ju 

• 1 ja lt'i i 


iLuMl 4._>SLijl3Lu« ‘~<ij ■ .■■ A~i \. \. 

aL-iS/ I tK j al ij o m LJ 1 Jojj oLutiVI ^Uutesj (jl T _ ^ ^... 31 1 jj-a j < V.i 

1—I ji (Lull J j.Ml l .A If . ( J I . ,L 1 I J.. 4 I i ill J>j Jdlj 1^1 I^iu] 

• L^jl j 4fk 1 Mill ^ 3jJUuua 

£34 J- 1 A3 4.1 « u-i aSjaa JoLjjVI 4 j - u a^-jJ j ALJI jLaLVI (JTl4j iJij«JI ■.. 1 
| ‘ 1 In*j .Oj-±AJ jlj ij-LaoJI (_>n> jlj la K ^1 ^.gjojjjlgJ liJLiiJI IjLiA ,j-a l? jxa£ 
•iS j J-i- J i a 'l l j»L^-a ^ya Lc._jj J^-SJ1 tj « iojJLI uLuljVI «Lui ^yal^jJl pjj 3 ~ 
t/^-a <_ 7 -Ll ijijj J_»j Lajj iLxa^j 1,-ilc.l. 1,11 ^uaj *~ *■■_' . JaLuu (_fjj)_^juaJI i_jjjJlL!I 
oljAj>xil ^Ij 03 lOflA^j 4 -n^J.l Oj u i . i i Jj-aJI ^ilaluy (jj>. . I-JL>. OjJj£ jj^-A 
CiLaj. L . , 1 1 1 al" H j-aj-J ( _, 1 in f (JjJuaj (jJjij oSj_j Laa iCiljJLI t3VT 

l>® icjAJjua ^jX. LS-pLliO j rt-te . H I (jA Jjjcjj 03 iLLjjVI jl ^1 .rtOjl^JI 

; . - i - > 4 jS_aj .SO->.l_jJI 4 -j i in « JI 4 _uL>JI L gj~t„ ( . u .4 JoJl ^yJI 4-uuuaoJI L^L»JI 
JAjloiiJI 0»>^J I j] (jSJ ‘jl j J-J- 1 ] 43jjLu> jJjC aLuuil ^1. Air' 1 uLl Jj < V.‘i.U 
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3jj) 11 (j-L-A) Lr 3 j 1^-13 liijl (_pa:dl_j—LjVl ^J] 1 ^^ 

9 5 ^ 

J i ■ ri ~ > .. V I CjVl_5t-0 < d l t-\ i Ui r »-" d iQ 4 -j-ujJlJ.I ill 4 _jJ3 ! 

^,4^u.j .LilljJ^U jLujjj JjJo Lr^- j- A Cy 3 4 .! ■ > i ^ - c - 4_JHll 

i •*■ a ^ d d i C j °\ d ji U L^ a ^Jl !_$-) I—1 » ^ t u ) JL>0 1 Lj>LitU 0 L- lT i—I V' 

.^L?cIu_uVlj g-la." >VI 
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dlrfloVl JjJul (Jaoi jl 

O ^ * * lj3JI «- « 1 L i 3-nr >L>- _ i ^» j I I fcl.TT.l II (J1 j n*i.fcuVI lllVL%^a 

-lljJj i^yilajJI jLilJI 5_jl^L*JLo J>.| j-a ,jj9 JSl) S^jJLua -*j A ■ H 

\S j '^jl l ij-0 IjujS JajjjJ (jZo- OjIj (JSLuU JLtfllui^l (JLa^o juu* 

*_3j^-tJ| -(3j-LaJI Cjlj l i - h i . jj_Sejj 0 111 111 II ^ f-.i .^>11 ^1-^111 ^ 

* 

Lyj)^ LjJ^JI (J^-l>U oli-Jb 4jjuua*JI L5LJJI (ji I jub (jr ijLj .3 jiUll 

“^3-1 jLsol \ —I • JSLiUI (^3 .SJjIj oLaj.U ,a I j A . tLx^iVl (jjj 

(j^u . J r» i rt_ i « iV > (J ^ i ~ i i > 1 1 j j a T i- m j (ji ^>pil (jjaj 4 -lI V11 jjje-n I jutj . ( _ 7 3 juI 
t/jr^ (Jj^ aJjljJI 4 -j_^ i^-i i II ClLajAt.U <*ij .^".al | jj j ’‘Xt i ■ ...C t l 

.dljujVI SjJj (_y£ J^jll 
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Good stimulus 
attended 



J Good stimulus 

I • alone 

• 


J Poor stimulus 
• alone 


| J lioth 


(^jjl .^ 1^11 1 L>L> Cj u u a ' r.t l Jscj :4_uua^dl <uL»JI ijjp *^ 1 

,<u!j *y •■_■ ^jJl j.,o'n 1 l jJLual A 4 J L oVLa^a ,J2 <>“ ^°3i titj- 9 - 

^ ...lj . J < ■*■ J.Xa t-j 4_*jl_jJI Aj^uaJI S nlrwU ^ 4_ila- Loa't.n 1 Lift 

.(Joki*-AJ lift .VslnVa) Ui luf . ‘ " 1 Jla^> <j3 {j+j-u tyh}\ (y> -UJ -3 

11-,... ^ 1 *t j". A 1 1 UjSj^ q 1~G 4jLaJLu/V1 jl. t rt a (j»(j[S-oVI £>£• Aii t^ I uflj irs i_ i 
5 JjJ l ■ a, j ,^~.~ ^Jl tjjjjisiJl (jic. JjJDI ^Sj Ijj .SjLa. VjJftS J£J 

~ ->-' ~. *1 Va SlI i_4jji-ill (jJJ tfLijjVI J>>vj Ijj . ■ JL. > jiu il I * I ~ I M l U jj-isVl I lj 1 /1 a I I (ji -^3 

J juua . 1 ^ ltx u,ljJI LjjjuaiJI <L$fl5UoJ Sjjjali- .< fl.n da <Guj-a*JI SjlaJl 

Reynolds and Desimone, 1999. ^ 


JSLiJl) 1 I 2 *ft i I U 1 < ... lj I l- i- "i/J (<uia-J V JL$ M il I Vs h i J "i/Li-ft o^LiiJ 

LjMiJl ty> H o!) olj-iul la.* via . «o .(V-l * 

2 ■ ■ .^S r S ili 4_a.jJ^J,l eiilj i s L* . L $j irt i I I fcL. T 1I I frL>-jl 

■ .^.>.21 jLSJLj L-cLJeJii n'j ( J i .m '/~i ti . l J *<a o a JS-auJ c .'js-'ml 

5<Cl j JLv ^ * LT iBt 
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4.J. 1 ts-1 ».11 4„i,,l 4JI d |1 -»■ *. . ..I duL£ (jr 3 at < * il jLS ^1J La 

I.4A 1 " a j .j J L a »j l_u. Ja a I 1 a <1 “ ...VI ^4 1 £lj "■"■!! 1 a ^ q L l 

jjJI j iill l .1. if . 4- 3 ..i - <i_ d - dJj iJ.lvi.II .L *, d , • t 2 > .“'1 

<J-£J a UtelJ I LM-L L^jy* 1 n~i iflLpjl (jjj . aJLLIjJLa ^~■>- jl 5 ij a ^ I ■ ■‘m i i^jsljJI 
icdJjJ 4_.-y.LUj .L-i)^_~!)l ^1 ^ ■■ . ..t 1 i.<t mjj t^l'tdLuiil (jjj j^jSL! i4^juyJ.I aJL4> 

.4j^L>. Cdljjuat jisLu Vj ( _ 7 4y>JI (J^-I all jkOia & L>J £aoaJ V 


4.,, b^ l 4jl_ y~ « itVl jl. t ju mJ .^ujIjJI 1 .‘J *11 ^jl j t's ! 1 4 jluI |j| ^.^jll j .il 1 

‘ tJ » fl~< UU (_y-Lut_pl 4>.jjJI (Jj^adjj L^L>JI Jii (jLS -4 jl 4.11 djj 2 II 

j) In 11 1 (j * In n .^T . I * JLlJI j Jmall jj£ J V ->- ■-■ 11 t L y 11 ^jjUjJI . 1 .Vi ^j| 

■ dj Lad 4jjjjJa,i (^SLl i4_Jli>JI 4luau3 jJI j 4->. all 3 II n l .~ < 1 .» If 

3jJu (dLlLlVI 4 t L>>jZu 3jjjtd ll_U^3 4j.JJ Lj a<*. ^j 3 Luiflt d j M n~ . VI L»>L>JI Gj 

>d . 1 I 1 1 3jjLy_o lu^Li. 4ui.-y.~i 1 nl ■ j ^1 d j II « 4 1 .^ i Cl (j| ^ II ~. II > C ^ .j . j j^ l 
a ( _ ;r Lu j^JJ dl 1 1 ,MJ 4. 1* 1 ^ i I I 4.y _ir< ill ^^.4 jjuiIjJI d J 4.11 JLa njjj.1 i~il g jj 
• Vj^-La Inj a ( _- r »iuJ 4 _lL>JI 4j 1 y ~ i 1 J 4 1 An ^4uj^S sLJiit) d ...41 ',4 i-ilj A-. a Jjyj 
J j' i. a . ’J I ojij i3j. l dl. ll a obj3.mu j.x£. oJlIxuo .CjIj_uLUI ajus> 1 \e I 

Ijj dLijVI .i jd~n ii j V jJI Lilli (j-* t-sLiSLJI »lj .~.>U j__j .mil 

.(3 .1 iL IjjL i43li ji>- i(jlj? 

^udpJ L i 1 ill *i UsjLul jlc.Liu l_Ajl-t"f.l 1 jI 1 ~ iVl oLJL>u |jLu 
jJ j_l-l*J3jj-^JI fdLc iuull I juk jjlcl .SjlJj cjLs^LIjI ^^lc. SjLuuJI 

jaJLcj 4 _uLa jJI 4 ,*■ uaJL) ^juJI .>g«II ^ Desimone ^jujjjj o >jjj 

LlAjUo! (jujlid IjllyoJ i^JUjju^ ^ 43jJl1I 3jl>.j ^ DlinCan ^ISuJ 
- Ur^-l Cr^! (Jdjjil j^l Qja _ dLujVl CltjLuil (jt d^yjXI (jji fo U T fa U 

C'^dLCuVI ^uaju judxJLI ^JLuaJ (jj^aLnil jjJj 


1 I j~> a 1 11 1 a j Olj ii -si,I jjrtu 4jLmll j^lc dl jluVI J ^ r. 

4 l in I I Cjli 4. J 11/1 > 1 1 CdLSL 1 nill i ~ i a | j La ■* »n ^J4.l. 1 " t^ij .i ^ « ^j "‘ 1 . ^ a j j 1 1 

« _ f " L 

lj-15 1 -4 *11 1-1^ ^ 1 n j .(j ^n« j 1 1 ^a l.j 1 I 1 » \ 3ijjiLya ^uj V (jJLlJLjj (J4.I i~.~ 

^ ^«LdJIJ 4y.jjjll 4,ag U aljl (ju IjuaSi 
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4 / 

i3 i ILj £j^JlLIj <(_,.!■ f.I (jJI (Ja-ml (ja al i- ~ i- , VI Asf-j .J 
(ja (_jjaLa^l aj_>JI J.i/nl if. 4 « iJ-i j jl CjUsilUjl VJ ^ 3 ■ * Vj (JjiSLLjJI 
a r j n -r- a .,jjl5L_JI 4 _j_j_j La j_yJb j-L^LijtJI a ' *» ( .^JLa-ijJI ^ A. l .^-> 11 »| ■» I II 
aj j a .„ II ^r l .^>11 ftLaJJI j-Ljj I j ' « J ( _ 7 jJI 4 jM T I II jLsLJLI 

(_ t 3 jl^aJI 4 _£.LJ_ju 3 ^ J Uw U. -r>-" 11 oLSLaaij . lai . ..^"i 11 I ■ a. It (ja»a 11 Sj^tjJI 

£jtatja frl J miVLj J k-i~i~i iliLaj I «.a 1 j .il r (ja.j.gj t (_,0 j.->JI t_y\a II ^ J_2_a 4 3 Ui-ia 

.aLsiVI 

3 a. i ...11 Jl^aVI yjLuajJll at. lIjVI jialij a—>1.V* .iVI ajl V*. ■ ..1 i jl «~j I aj4 
ajijj «ljaJlj ^LaTu ^jJI jtjijJLi jJLuaJ (jjuiLtlil 4a-^j .4 j^ 3 4 nl f.J 4-La- a - 3jl 

.ajlnijll 


cL>.ji J£ aLjj^fl CijjajLi 6 .l->o Y - \ * 
(^uajJI £>£JI 

JjjaJI (_y3 4-cw^Jj-uai3ji^£-l1 t-jjLauJI jtxisjj %i .TuVI CjIj-ijG (ji. ai . T t j ‘ a X 

(ji 4 j 1 rr..j.mVl Jj-u (ji (jSLaJ (jJt-ta 3 _j.il aLxjjVI jjl ^ mi j II ^LajJl n-tjj 
4 -jjIjJI (jl~ -a ill (^l-.aUMIj tjjJjVl mill sLtUI til] j (j^ Laj _ cLjcJLII eLwjl 
(j£ (jla...1l 4_i£.JLuaJlj 4jjljL>JI (jio) i II J t(j iri 4 njjl 4_t£ jLUlJI t» a U H J t 4jul_jJI_J 
• -ll^ilj _ (J^ j >.11 (j^ia II 1 a *j 4j£jj>JI (j-t-Jlj t(j i U i llj |_£j^JaJI (jJjl mil 
1 a j‘4 tliLjjj >nU (J^ (jJs J«a 11 i p| iT.iVI (Ja-tu Lajj t(jjfl. > II (jl j m II jjlc IjLa jf.l 

* | *L>j 

(Jjj .a. .tl # LstUI_j 4_LjjL>Jt 4 _jj^JI Sljjjl (j3 al oIjjjG 4j 9 ) (jixu 

oLuljJ Cjj-ia «i a j II 4 jjjuu» (jLc JLaJuuj l-_iM ■>>a j jlscj ^ A ^t(jJjVl 
(3lolxLI (jji (ji£.j 4aaaL>Ji (_ylc. . > aj,«.U ^LujMi 4 _ujlojJI obutfljjJI (_fji-i 

^ .((_,Uii»^JI 4jr..Xt^-ill 4aUiU tj^yJjVI ijj i/i ill al.rrlll) 4_oljuJI 

(_y3 4 jJ_^ 3 ijnnf L>U> (ja (J« a II J j j -> ■ (J_i -y i ,i j (jic. 3.1 .a j.t.U ^JaJI JL»o 
(jic .(J. 1 j t„a (JSLwtJ <JaLui-> (ja Juja al j ~ iVI (ji (jJ_jVI j JI al T I II 
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‘ " cLseJJI (_ r 3 ^JlJI CjIjLJuI (j iij fl t ^jjl ol j i a i ll il*»^L <(Jj<£LaJI 

(^1 4_i*a-jJI 4jjJuJI (j-iLlJI I Jl& fj II <<j Luj . oLniMJ (_£j£|j jjSt Cllij-uG 

« v 

J 1H , '~ l ~ 1 " .' (^jJl i(j « i/->j_ll i iy U JoLA-jJI JlJjG 

^SjjuajJI cLsJJI b>U. jja>-G JjlAd ajjjjjaJL jjju (jl 03* 

j in ill ^ m j til i ii U (jijjJlj ^ ajfojjl j .^~1 1 (Jatjjjj i^lr.Vl (jlaLitl 

Maun sell uj^- j*a>- - «i "■ jtjjuu jjjJUl Sjl>-IjJI 4 _JL>JIj 

i^ifLui^Li < Houston ^ Baylor jjJLj V~> 1 ^ ^ 

jj) i*w 4*_9j 4 j >-4 *jkj ojl jlut. Li oLib'll jjjjG jIjlSju < McAdams jjojl <jJL_o 
L jjLi- oULa (jj® Joa^JL . #L»ul (_yfl jj^xj ^j).d7< a jjj-L?- Gabor - patch 

■ ■U...j~ll iLjliJI ■~'l 'l y~ ■ ■■! Jyjj «l i~iVI (jl ljL>-j i4juIjJI 4jjjuajJI 4jjJaill 

* 

ijjj _ jjjIjJI oj_us Jiba _ djI bii i_o-u£_« «^a~j j,(v_ \ * JSLiJI) LijjGj <±JUL> 
iSj-2 ' . iSjja. aL>ol j j j«" £d 4 l*il a a £jlii i~<l-»<» . I $ af.LG If j_jjL3 

(^yjLaijJI tlsLuiiJI jjLa-~ij 4-JJJ1 4 ii -»-~ ■ ..I ( y J a l«jj» f *- aLGjVi ji 
t_aLASLJI ajl t" i ill (jjSLi <4JL>JI a Jut . alxuVI sj-a nijl jLuaa ajLjjj 4 ji mi 

. jjjj aLjjjVI 4jjjuaj La (j^l tLoLaj 4 . ■ ■■! j j 

.aLuuMJ aJLiaJll CjIj-uQJI Cjjlj jl ‘ 4.t^tl jLusj (jAaiejl LaJ^ . 1 ni^ar. 

ii_iLseItj^M Sjl t~ i ill . Jjjuua _^jjG V) LjJIx. \Jjj V aJLuu ajLuajJll olj<i~>^ll ^a 

I JL>- 0 j . i^ 4^-jJu 4 a. 1 nl a 4 >■ mi^J, jjjl^JI jl jjjj^aaloJI (^3 CjGMx.1 jjL 

• ^ jJuJI (_yJJ U (jJ 

| -,.4 ^Lll L.XiI 4jlSD iiU a 4 LjMSJI ^9>Lj J.> » a jjj />! *iVI V 

aLliVI (jl Jj^ill (^ I (LoJji (j» (jLaj^a Jl»-j .t~>Kj AH (jjSjJI 

aLu->VI L m i*/ (jlr> f. ^yjjl LjjUJI (jrjj cl^AJI ,jjj|jJi JA ...1 ^1 u Ir i ( j J a 
(jl i jy" > .m3 (jjijjJLs- (jjs CjLSjoI j.X i/\ . *i (jl JJ>.J-U (j-4J . L^JI. I n'l i.ul CjVLpc^o 

■ al L~t. ll £jU3J-d Ml II jjSLj J«J jJ LajO J-J^l <Gl j C~-»4jJI (_y3 aLjj-jl ^JU3 j_d -7. I 

Ci . o Sjj La£ - Lulj Af. ^>-Ljj (_yjlJl LjjLkJLj 4jjLia 4jSuuIJLI JUu BjaJI I JlA 

^ ^ / 9 / § a 

ol£>jJI llLuiI^cu La_jj (CjI^jLuj j m»< r. Jjls Nicbur JJJLU CbUJjjj Lit 

(' T ). 



- 272 - 




^ j ...ij jj jjajt iMij|^Ls a jliioVI V—\ * JSLuJI 

iauljjt Sj^uuJI 3 £U ;ll 4av_^j ^a£Lo (_>*Lub at fi iVl cLdoj^ LMiJI ^jLao 4-ylS 

a ■. .^■ t t 4 _lL>JI J JUufl jlj JI.iau.mV1 (JLx>j J>.l.> JJchJL a l_i~ 4 x>.jj . aLyaVI 

McAdams and Maunscll, 1999. &c. Jjuw .Lj>S .U5JI jIjuaj 


^ j .^..1 1 tLstlil ^ A J j b»~ 1 jl 4 -uLj ( _ y La 1 • ' uLlLiVI lUI^-xjLj JjjJu-uij 
3 •»• j. ~ i tiUj (jjij Lajj ■ LAxJl (3J=>LiJ.I j_y^ j-jitSLj ^_uui 6j j j l. g -i fC - l i^jVl 
(jJJ d r ^j ■ ■ a 3 j a 1 j J ■^«*i ( _^udt jjja 4 _jju>-jJI 4j.>. »~i I I jljlILal 

' ' ! . 3 i* l .i .1 1 JLUI t 3• .>.ij Lkil n*>jll (jlnl IXI 

j 1 .a H J i ' *»~ 'I (_yj-ll fll I *1 iVI CjljLJul 1. i n II (Jjl 

^ fl; (J^~I rt II ^- > 3 a ,_y^ hJ^LjiiI ^jjl (jJJ i^jljVI i>Lui->VI 

A s i * j * 1**|I fl j 1< t l i d i . .At II 1 iNI -A. 11 |U a" A.I LLA ijaLc Jj Ad.l l 

IxAjI a i . .i a d iii #11 L)^L>JI £JUfe I tj *0^3“^ 0 J ^d I 1—1 

* 

I a! :A . j i 4j i^-LssJ-i .»i.l l ■*•■•»- .H ^1 jji ^1 _■ AII ■ .jlUH cjLaji*J3JI j jA.~i~i 
» <* ‘ . ‘J A |jA . L ‘> ■ ~ liLl J * .JUJU (Jj-Ul-U ( j I f J (jjl-IM-ll J tsi IT I I (_yj3 

.(j^l 


yC si»ajl 
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JamJJ SjJL&ZLs ' )q> _ l1 1 4j 3 Jouijjj i£jj| ^lfil j_jJI J&uil (jA gl j*> ,VI jjl in< 

<u jl,iL>J 1 4 * U ill Jija ^Ul Vaj pulvinnr 4 jjlLuJJ 

.(j< ij»ll 4 j^j->ill CjVUJUj A1-^tl |^j1jL>Ji cLscill 


ojjj V (jjajAg a jjA Cr ju3jA jl JLwiiVl t -1 • 


A 1 >a - ^Lj_(jVI i jl^ 1 1 1 ^ jLlJI aJUb q v^JLJ t nil 1 CJju 1 ) I f ya ^ujJ 

4 ‘y j M (jjLi (ji Lcj j mi jj^Vlj * 4-la L * xl t I ^J1 a I (Jl^XI LiLt^J J1 ^ ^ 1 /it H 

( w ) .^yuVl (^Irtnlll L^jljLpJI (^aAll (J.O.<H~> 4 lol,-w 


(_y3 j{ «jl_ui_J I f. cl_i_jaVl 4 Uv a »!..(>>■ A.II JLa-fcj a J ■*■ -i j 

i^jLulj f j . i f* . * I ^ ^L^ail jixtijVI LdLuSLiul 

qA JL»>f cjp^l I j] lLuv^Lj V jl .4 5 .U £yn J ...jVl L-tjUJI ^^3 *' « U II J^Lj V jf 

*^3 ^ ^ *5jI « A - l m i (ja CJJ-9^->- j^-T u5Lh! 4 jV CjI JLxuJI 43^jC- (Ji-Jj _jt ijLui_JI 
• jl ^yJjVl (_gj. i/-» J II cl *r III ji .4_y_uL c-j.iC. a^Lc. lIJLlA (ji^Sj 

jJajJLj 3 jLc ilgJaa-Mj Luj (jLLtgJU CjU^LlLI ^1 4js»Ij-i^ 3 (jaujl.1 oLuijl JLui lit 

• SjjivLa l^jlj 


<Jja .(_a^T MSLi ^^SLi Luj jl <4_ajMiJll «jla &a fjj extinction *Lilau¥i 

JL>JU (jUj j ii -»- a Jjjvj ^ .jjuiJJ\ JL>JLl ^ Vjjj_a ljt>>lj Ij. (J^UjJJ 

> 

^ Jf' j i <*ij «tdljjyi 111 a (jJLc jLcojJI | jr Lc. I_a ^aaiejj 4 4>l jTi il . I mij (jaJ^M 

^ \ j-uijVl jasJU (jaJ^M juaJ.1 ^aJaj 

( j '■'~ »»3I ji ^ JLA * a JI JL»JLI (j3 <±jJLseu -t 3 a ,^jua_iJ| (J lc. jl - *.VI j ,ys~.S 1 V 
(_>aaJ_>i.l jJ-aj <4JL>JI aJLA ^,3 .4.<ai j (jiujJll JLul»> (_^JI Luaji JLuu JL3j <^JLul>JI 

(JLoJb^l ( jrt'l-yj |^LIL>J .jjJ jaxui ^1 ji ^j-cojJI 4£.l j j ,ji ^yic 

‘tO>"i 4_La.l_j ,ja iclaJajVl ^a n JL3j .^jIo^JI ^a ^jjLuuI 4« .>.1 J^Li- ^ 

.JJlrca tk-t (jJJ 

4J-A . ^.. inj ^l 4 t i l -w al_>ol_j cl.j iTi^M ji. a -ft VI (jiaj^_a j V ij^jl j (JSLucj 

V 4 J 0 I i i i na j ‘.4 a. 11^ a ^ I 4jjLaj t(_^ul^JI 1 tLaail (JjLaa J^ujlI <d!iUi(l 
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0 J 

^ H ^jc. LaLj LbjlloJ LilAaJI (J l n a VI ( rt 1" -t \ < JJUaJl IjLA (_y^ •{jr £, 3•} (J-*-*-* 
(CaAfl]l) xjj lr*wll (tLstiil (jl JLfl3 Jju JUS-tj JLjcjS JaISJI .( jfl l ^ i l l 

Afct Za 4 ■ 1<* i .U-.l l ^ I« ~ j j juLAJI I a. a ( _ 7 u_uajJI ^^aJtJI u-iaj^a i_lljju .(\—'1 
j..»i j~a JSLAj . (JLq_A^I (jiajj-o (j& LaLoj i Mla-j mi I 1 4 ..1 ijj 

1 JUh ^laiiiJ JL9 .JLojiVI (jJaJj^a (j^a J in 4l i_3j '<ViJJ «_>j£i l-o*J ( j Aj ui jJI ( _ ;r 4*JI 

<U (JaiaJ (jILJI ^*1 ~ u - uVl IjLA (jSLl i J nil j a J _| ^. (JSL i . » J .jLAfl.ll g’l ~(<" i. i 111 (_>iaj^-!.l 
uflLiuSI , Jfc 11 flJlcl ‘ - a uLflcVl 1 . 1 (jSLflJ - d<jl ■.. ^ 1 c. j n~ i . 1 4 j_oG 

^ixflj a j 11 1 1 ft . 1 A jC 1 (j^l |jfl%LU JbJ V 1 A dJj 4_fl±*Jll JLflJI (ji 

^"11 JLjJ l oJJb (jL) > ■■ *^-'1 (J-J jJI (_jJl Sj-aUJI 4J1 jeHj mV! 4-C.j m j 

. Las- ,_£ JO (jjk 

J I I : a j ^ ^ ^IJLAJ fl Ml fl Cuoal aLuaflJI ^ <* I a £ II 4 fl 1*1 I 11 

jq-llaJIj <5 Lao I j^Jlc ..Xa.l«j LgiSD .(jj.U^rJl j l*". * cr^i A(_yji *JliU 

T ^ ^ . 

^c_4-u_i_j ^jdl i(Jl_4_&V1 4 < lr> n mi J JL3 < 1 JlSLa^ . 

JJjjjI ^ H L jV 1 i_jl iLif-Vl jqJLx. jjtabji ■ 5j j <n I I Lo (j^a j-iaoVl i_oLaJI 
jj jl_i_a (ja cr u3^_a (ja i <1 l-i .4 LxJkJJ (_y3 iLi.lje-i Jla-A^l (ji Bisiach il)l.iia- j . l 

. Piazza del Duomo ^ajj ,jl jya SjlaI<4jjIjjuI£ fxLa, i_3j3^JI Jaiej 

* .It*. l(jr Jl_ilLjj .(jljLjJU 3^0, ja ^ i h jVl ofllaJI IjJUbl iiij idLaJI tf. J L A (j4 

«L>oLj (jj t 1 1*11 j <(jl.> £ 11 (ja jS- a! i—3jJoJI (_y3 (M-ji (Ji-*-* fM ' a 

flji.1 fljuk 1^3 i(jl Joll (_y3 jfljijLtaJ (_,]£, (—oLaJl j^-La^J Ijllo . 4-ulj.tjl 'xl l 

oUjJLvU _^3l_jj (jl (^1 ajj-n.'i.a 4 ln<i„) (j j* I. >,j>. UbjJUbLii 4 fll*» i a jJtbLb (jl^ 

. jl j Via jlI LljlsIj (jl^ <al jjji i(j/>> lull jjhia (^k J mju 

4_>JL*JJ CjIjJuLj (^aaJ^_JLI ihli ~i ~»--J <(Ja £ U JLaJ.1 (—iL x C. (<l£.j 

(,,h i^i j ( _ r 3 (jiaajJj jLuaS- _jl jl j - j . a J Sjj_lo ^ Si_jJL>J.I jjjj J L ii ijU 1 

(jj# 6j£juo cJokm I jl . 4-g.j iI 1 £ ~i i i j n-L jj_aj (jl 1 w . H JLavll 

jtjjual) ■ l £ .*.. a II (JluJLI (JL>JLI (^ 4jlj Ci3jJI (j l .X > jl (jl^jjv) I ^m i fl l 4oflJI 

4(ja ^1 tfl a II ^a J * £ 11 aj^>JI (_y3 j- fl a JLI (jk I jl_J (jiajjJLI 4 j1. t'i . n l 

i—jLuaJLI JLxll ‘ iuaj " £ (jl (jSLa j IjlSLa . 1 1*> >t 4-jLa- ~i f »^l (jj S.I 1 4 fl I ~ i "y .A 
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(JSLuJI ji (jjJJI (ji (jJJ iilj.Li.ilII (_£j^-t S-ulh-uo (j ii jjl 3a j 1 1 »~) .4 Injmu Cal nti.ua7Li 
( lu^ibuil] 4 jj jja jjC |yuJ tl jMii (jja I 4 LI j i mil |jLu 4 j^JI jt 


2 l>JUJ,I ojla J■ ■■ j j»jl 1I (jjju JoLlVi (ji ^rtjlnjJI jjj.<x.~ llu 4-i-ulji Cilul? 

> 

!js\ AII (jJs I, ?l I* \ ( il ix a I(jrt.~ III llj 4_LalAJI l _j3 ,J>.j ( _ 7 JLc. CjjJoj-C. . 4 -1 jq » ifi jUI 
jJbj Jjliaj ajo»jJ jj_u> ijuajVI i.,j)lj-ll r. sLaLulj (jjuVl ^ la.i-ii l l ^fjljLjJI 
«.lj^ji jj.ix.II Cuiaj£, (jrt-3“ 4 j 1 in UL'l«.U 4ji_iiVl jL^>. ^ ii Ii uij 

jlaj£ 1 * ** JCiLj I j j I <*■ <_BjjtJ i(jajVl JL»1I ^1 j -uij Vl JL>JU 

tfjjuaJI ju (J (jrjji-jJI ,_jJI SjloJjj (jyJI jLmu (jJJ 5 jl>-Ij i JLs-Ij CLlSj (jaujjjLO 
III £LajJI Jal la 1 jj nijVll 11.11 ([^Jjll JauiiJ .^frl fl V> tVlj 111 J I I 


(jLc. iLLuiJiJI I j_* j-j-uaJ (j£_aj Vj . lilljjVI (jA j I V j JlujJ. ^j.iaJI 
^jU*i 1 iij iJ>lj ujl> ^ic 4j| >*ii»l ilaLiull <L*_uJI jl (jajjl ig jT i i 

4_>jU 4-JjUI 4 3 U'. 11 Jo Liu i-ialiu'XI 1 —iLua^Vl tLuL j! cH 3 * (j^LaJ -1 g~jjj 
(jj ix 1 II fel **• 111 Jo Liu (jlj (jjl. 1 nil Liiii* 1 ill JjjjU <—uLoeU . (j 1 L> j II jl 1 11 11 (jii 
Jjo-J JjJSA (jl LuojI CjULuJI olxJb j£jj i(JjxduJI (^.jJI £*-.4 jJoLy V (_yJjVl 
(_y£.jjl (jl (j < 1 . if*»."l.J V (_J m.j Ini i t.Ill (jUJjJLu (_Jrt J t-ijjt j JJ •x“i I I 4_lli 3jLiil 
V Luj jl (ji.a.j.11 LljUJI ■ U .*■ i ~I v Luj 4 s U; 11 t <iLj (Jju4^a (j^uLuaJ>JLj 


• 4jjjlS 3 j3j \ “"1 


ijlJLifi (j! (jij4 i4jjxoaJI tialjiVII 4 a ml *»• 4 jjIjL>JI (jLLiJll tlulS Ijl 

(jSJ .4 jjjU JaIS jl. 1 3a ,4J$ JLoJI (j^uUl JLo.it> I (jjoaVlj j ...jVl (j< .^<311 
Balint Cuj.1.i 4-ojjLo-a ^< i_aj_»u SjjLj ( _ 7 -u>jJ,l .i.*ll.‘>^-j' ^uojJI 

l.~I.JJ."fJ 4JUJI a.A^ I 3j-LA.ll 4a mil .(jVj-)L>JI (_ 7 Lc ^jIaoJI (J^ nil ‘ 3I~| (jjjLuajj 
.^ji^Vl «LauiV| JS S4jjj_i La (JS ilLl j . Ao>lj (jlc. jlj.a.~l 1 IlLj jJojJI 
jl J^-T ajjrii (^t OjJjsj (jjjuJcuLwu Vj i4 Ujuojj 4.J-C (jjj ^jj La JUJLou fa 4 .iS. 4 j 
al i^i 4 ijjj a'll 4Ll3 4jM in~4 4 _jJLi (j a jliej ^aJLc. (_yj ^yxbji.1 «Vjjk -xj . 4Aaoj 

‘l.uifU II LjUJI j.3 iji'i i^jjiiajj ^ Ya \aLijjVI 3jjj (_y]3 La (Jjjji V 

4juojL^ i» 1 ji uVl (jau 4 j*l ix a II ol^jLxJI (ja-jjloJI (^ylc ^ 31 i-ll (JjIjl>JI «.LscJJ1 
.<jajL4 (JJaoj tiljjLa JUljjJ d ij 1U a l~juiI l^iSJ .liljjJH ^aJLJI LaUoj 
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t. \ • 


_ (yuuCojjui il <Lm jjtajjj ^L'tu. iVI al. j~ iVI jjUuJI J^iaUI JjLij 

LMUI CjlisMjjl (y u |jii'^l nil 4 _o-j3j 433 JU.I j-xC. cUwi^H j_>*ajLuaU (^^LjjoLJjjJI 
^uuaj^a t*.. 11.^1 Ciljlsll iSlj ^ijyjA Mill JlLu jj)»~.l4 lj«^*II 


c_9j_»_i V . CjIj-jjIIJI 0 JL 4 J 4 j j irt) II SjjSjJI (J m ii II IjUfc 3 S 3 J .al j~i )l 

4jj1 <*■ * 3 j -wl »(j.aj . JsLxjjVI (jG. 4JjJLmJU CjLoJVI (^C. Ulj^JLj 


I jl (jjj A-». a iij l ‘>i~ 1 1 diJLsej . 4 -ljUII 4 A j U>j 11 jcJLuaJ S^-aIS 4 j lj j ... a 
(j^SLj V ■ I ■ ..a! *.*j I j| ^4 ... A 1 jl j rt~n.i)VI JUe_a Lx9j IjJ) 1 *1 (j I j~» «i~ Ji-ljG 
^4 Jil^HJ ^ A*v j Laj j»Lc 4->-j_U ( _ y 1 .,aL l: JI jlla IjLA . I.a. j.l Ljjj^-ua aUZuVI 

• CjLjLuj 4-ta-^J^-o^aI oljlj.ilI 


^yjl Lttja - Jl • A~.. ..Ml Jbe_a j jSj i^Lselil ^sj^JI £jJL«JI jja- 

4j.y.r?i.»,II 4_JUI 1 ~ 1 'j A -*■ 11 j.jVi jl jiSl jo-jJil {y> jjV) 1 111 , 4 ! i~i jlSi i~»M c.\ A~i 

^/J 4 -j~i_) V I(ju41 i~ill (yA ^BJU-U JSLuJI ljub (jA Ja-I^-O f-ua-x JUu .(1 3 m n < 

,jji (_5j-i.Vl CjLc.j- 4 -^J.I 4 j A .~i 11 CjI « <1 -y.~i.ll aJLA Jajjj . 4 j . ,^\C uLuou 4., n ..i An.i 

3j ..»«U LjUJI jjju ;- LojJI 4_$J*lj (J/ S S^S’I UI 3 .UjU A-~ill j£\jA L>UJI 
La>l y, 'a- a ,~. II ( _ 7 jlJ9 4 j 1 «*> 1 11 olJaUjjVI (^xuijjj (jAit.iJI I ^ I>I t ) 

JAnj £-0 jljILa jUxa 4jj«^Jb 4jjJb_a (jja aLpjVI 4a»La»j JJLc. j~<jij .^1 Jla’ill 

. Ji.1 Jjut 

I^JLZLo,! CjVLscjO JiljGj (_yoJI 4 j i ■ _—.■» 1 1 Lj>LAJI ^laj /»! y .VI 4 j >.^jjaj 
LlJ^Su jJuj V . Jxuit ^Jl 15j_>JI Jico i4_Lut» 4 A tss JiLaJj I jl ^LujVI t-fll-iSi$ 

*» M „ 

3_j5 JualLO - ol .-.'iVI JjjuuJ 4.«.ji a I I~I i<ra-4 1^11 4 jll t III jlnl itl 4 3In i a 

fkJLdj .4-C.ji ~a L^Jj^ai .OiljjLaJll 4 «j .Uj 4 «i^U 4JJ I ji 4 jj lZjI^jjLjJI 4 JLA 
(_yic.l (_yJI JA ...1 jjjo CjIjLII 4_j.l iin 1 1 ^jjJlj u iilA,ll ^jljLsJI »latUI J-bLLn 
- J A ■ ..I ^JJ ^yici l yA CjI njln'i ^g.jjll L y^ai\ j»JL oa cb»J 1 4X .jSJA 

,ijUi JLaJb^FI US < jlaULI 4 JUb (jAxj (jl JJLa. liJLa. I jl (jii '^ l i~il l ^ lr> >•'_> 
IL fXGj 11 —iLuaJll JLaJLI fjji i*»lj A-^H * ^^£. 3 ]! ljJ usjX\ Juoaj .cl iiln iVI 3 I i. i lUJI 
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<_d£u SJoojjJLI tCu- J j 4j#jM!L9 fjjuoj-a \£j± 4_^JL*_U CjljJil 

(_yrtl ->JI tfjljLsJI »LaJJ1 . 4_J} O j djViJ L* VI ( jgul l 

Jjulajj i Ijj^J 4-1 )^^ juaJl tfl j*i iVI ClIjLuij JLjJjoJ i_ij lIn -o tj\ iM.. t» J 1 
^U l a JC A i Li i q )_u3 - ■ l ^I i.i^ tutl (ilJj g' ^»«Vl jjij 4i.il i/iaII r. ii fl ^liJI 

l.«-»>>3-^ JjUa-J (jl (jC-jJI £>£. (Ice-jJI (jLc. <1 J - *t .A j 

lilJju tjgni II ^JuL» tl>J (J „i . lr> . . i.ll jLpJI JjJo-j LtuLuil 

3j^t jJI Sj-^vi gj_jjl i (jJoj! i^LJI J inftl l .(j. A c. (jji jLjJI 

.^^Jb LtfiaMcj 
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. a .no- -\ AAl) Olaf Staplcdon jjjljLIjj, ji ^>31 (\) 

(jt^Jl ,jj» MSLu> jjtr>.~ (ji (jSL<u (ji Star Maker g_M 

^k. *»-~ ijjJll Cijl^ ul> ■p’> a ^ XI . (Staplcdon, 1937) (^1 jJI) 

* Mj fl* ealLLS *3T eiut£ 3 ] £L»J (_3 4. j< i<tf . L5L»- 

J<-* ; La^jjL) JLfc .0 t pJI ILujUJI J>2 j jiioj p s » ■ ■ » f. 9 T |>* U ^ *> » 

a.. ..i a 1 1 a ,'.j< it l j.. ..l a n a juti 3 ^ 1 * %jjLjjj£ 5Ji jl>jj V ,«Lu^aJI ^3 t_>■ »i l yt * 

I ■ ..... *. Ja*.... a JSLiu p j •»■ '• 1 1 jj ^Ijjl (2 >jj < ?n5*H 5JULa A i t * a Cj^Lc. 1 j~L i ^ml 
, I j *i \ 1 *'. J j CiU^Ldl ^aJIju ^uLwl luiUj iCi^k k i t l >4iL«LI 

wr f U Jjjjs>5Ljl3 .^U.1 trSbj-jP:(3 W .\\-\) Heisenberg E >u}jU (Y) 

jjjj Ojjjj yl'‘ JSLij 4 It 1 :.;II JJ>3JI ^ »LiiVI Jc. liijJfcJl jljj J* (Y) 

(Wurtz, .j^laJLilj^jL*. y^jjJI JL 4 UI Goldberg J£jLjj Wurtz 

4 x«L> (^a Mountcastlc J ..Kv.^ j^jpj .Goldberg and Robinson. 1982) D.C. 
(Mountcastlc, Andersen and Molter. 1981). mIi ^ jJ£j>s> 

Rolls and Tovee, 1995. iMillcr, Gochin and Gross, 1993 ; Moran and Desimone, 1985 (t) 
V2.jJL.Ull jj_a L>Li. JaLlo J ■*■ at jjj—U l 4JJ 4Ajj U 3 j_J£ v_ijL>«j oJjLj 

Luck et al.,Trcuc and Maunsell, 1996 Chclazzi ct al., 1993) IT. MSI. MT. V4 
Reynolds and Desimone, 1999 Reynolds, Chelazzi and Desimone, 1999. 1997 
£,1 _j. . 1 - m cr _a 0 ..« i n - ■< .a. 1 Rolls, Aggelopulos and Zhcng.2003 

(lad nr r^... jUliUI Jj.JjJL .AjJafrJI jj j . ttI I —mi 0 —k A IntiCt l 4_ilaUI 

el al., 1998) 

(j -j...; ,’« Ui .Crick and Koch, 1990b ^3 - Desimone and Duncan, 1995 (o) 

jjj 3 .Tr a ju ^-alUl <>jj5 o». (jJ) j ji <JIAj jLjjVI jt J5Ui» Ji-iu 

.-.1 ■*..tj^a eaUsL*, Jjj ^j.AI i*ll jjLijJ (jjLloj k II j *..boj .^LsJ « g. ,j3 
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4jjJ I . ^ ^11 tfLii i^l ^4 ^lij 4j iihiTII 4jJbuoJI pi i" t II ||^4 2 a f 1 i 

.(Lceetal., 1999) 

^is (JAxjiI yA ^lill jj/Tr 11,1 y3 LaS i 3 jlAJI <j! ».*<<«il LJLc. jLtjjVt 4 _^>jj JIAj (ji gjSLu (3) 
^LiUI Jjui >A»»U jjy j j! Reynolds and Desimone. 1999 Jaa.V . r _ \ • JSLAJI 
i ._i il-i li 1 1 |jl ,JL1U Jj . ■.. ^ 1 r. .^V-.j-.ql .4jl >.11 JI i A* i J JL*_u y3 (jjjjl ,jjJA^tra yyj 
(jJJ 4 juuLj jjjJlj 4 JjLjj ys SjLjJI .^AflV la LuLaa (jl£ V—I • JSLiJI ,ys u VuStl 
. 4ul>J1 4 Luxoj tJ jJI JiWnll jaauJLI gjA J1AA JA^utl IJLS 

.^LuJI jLL) yi yLolf> ^jlIj I jusj 

ijLiA.lUI l. nA (_,! «i mil V in II »L» HI (y> gjjiliJl ftJ^JIj 4 _ajIjJI A y ■ ^.' 1 I 2 S U111 ^V) 
oljl^jjJl Jicu njrtA. A l ri .i U ujALa |jjJ . dJI_)jV1 y3 nLuijVI JjJLuJj ^ gjl 11 „l ■ ,.Vl 
£LojJI ^l 'i->j .t ,au& fJjA loj yayC. L7 i ya . ioj &}->• »j j,n*i V L^aSJ t'sljyjuA IjjLA j j «* 

<j» ^ a ni l j^AJ uLLmJ I gjAjuall cLcJLJl (jjo ( _,A1>»1I ftjj>Jlj AjjIjJI Aj^aaaJI 2.iltiH 

.(DeWeerd et al.. 1999) wheat from chaff ^^iAJI 
II el*JJI LiLi- y& nliilVI oMjjuu Ito and Gilbert, 1999 tMottcr, 1993 i Aaoj (A) 
y& nLliVlj SJjulII 4j>*jJI SjjjJI CiLbcliul OyJiS olx.j-ftAA J-ft- ...*». J^AJI ^3 (jJjVl 
Watanabe cl al., 1998 BrefczynskioL-i^l ^ cUJJIj tL^lUJI SajSjJI sljJJI 

and De Yoe, Gandhi, Heeger and Boynton, 1999 Somers ct al., 1999 (O’Con- 
cjLSJa. USjj I3]j .nor cl al., 2002, Kastncr and Ungerlcidcr, 2000. 1999. 

4.1a oLjjVI ftllMjJuu Juuo iiinT.ft 4 .j 5 null L7 Ajj - aLftijVI (yA JSLui y/tj . LjL*. 

and WeingartenojAA-jdl ^Jj jj »j. Ija>. AJLjJLi t_aLJi ji _ caUII ja-^a V 4 iV 
(Spinelli, Pribram Brooke, Downes and Powell, 1965 1 1965 

gjujt ai ii li iVl jjlS I a 15 olft A AVl J a -v jlj .4 I n* i.i.n 1 f 1j ~ ~ ol_^£ j All yDy£. CJr 3 (5) 
i I I ciljLil SjS ojlj . Lilj nif ^‘4 \ i"j jj uutA . (jAru _jt jl AjuIIa 

SLiIIa 4jjIa>. JAloLLft lJf 3 4 i t j U 4j jjun t^iiul m gJ5iu«J ^ ■ ■■ Jol* *11 II 

.(Jovicichct al.. 2001 iCulham etal., 1998) 
(JAuui ^yll ftlaAj 4 _i L> ii, j -±£>lll jij-AJI (jL 5 ^j_>.J ^ (\ *) 

Jk>ftU ft lrt I .ijJLU u f . 1 1 1 - 1 I I e.L*_L)l LjMa- Lj (ill! -ijj • II JL>dl ■ '■ 

frreue and LajI JAml ^JJ J L^aLxjI (ji ■ a. , . t.^ , i i ^ a «u , i .%,1 1 

4-ft-ljj .( McAdams and Maunscll, 2000) lI^jI ^liJI iMartincz-Trujillo, 1999 

4 jin LUl ylc JLuuud l -I i * i iMJ 0y3 ^ . j L.1 ■. II ^Ailo^JI yt ^ I I 

< * 

4 _ 3 >UI ftiojj .^>1 jm* Saenz, Buracas and Boynton, 2002 i*Jjj ^ j.‘..n 

tfluAtVI ^ l A ^n * LJ^lJ Irt" i n a j.i**- \a ya \ a ^Jj ^LiAjVI ^ yla 
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jt JjLoj 4jlxluVI Cljjx trt i I I . bJ LlI (J1 j 3" m l JLx4 

Roelfscma, Lammc and) ^l>±>Jl Uj^ <P-u fJ ,^111 3JL»JLi 3jjLi« Lo>jj tip' 

Spekrcijse, 1998). 

VLa^o Treue and MartinzTrujillo, 1999;McAdams and Maunsell, 1999 Ja».V (H) 
4jJBi .L>L»JI ya aJJLfba .U >~j~ Luj ■ 3 •; ■ — • " obLfcjjjVI £y> La-ulj 

aj .iJLaj (jSLoj «L>oVt (ti-Lu £y> )blu9 IjJl£ 3juI^JI i II 3_3JajJtl bMi. (y* 5 yxjS 
t-ujj .at iViVLj jjLu V LiMi- <Uj .aLjjVl £A Ij.jjftj <~.-r iiolj abjjttl (jjj 

Ghosc and) b<jl ... <0 5 u tl £,Ijl>.VI »l '.m i ol J-AjLi!l 6 jut <~*4JL^^J 

.(Maunsell, 2002 

(Fries el al2001b) *UU1 ^ SjjuCLa o>\(NT) 

CjlS^uJI JJ^I jj ^ 3 jL) 3 u .v, jjy_3J (Stcinmetz et al., 2000) j 

ijjjloJI ljub .at i" iVI ^jusj^ 4^aLaJI |J!Uj 4ji in t II Li^LaJI (jyi 

Ncibur, Koch and Rosin, .lliai ^Jajl) \\\l Ja Koch Ncibur j^+u .<U L>-j>u 
van Swindcrcn and Greenspan, 2003 da^V Neibur, Hsiao and Johnson2002 ‘.1993 

l)»._&JI (jj» £)>jl ,jlc abuiVI -' 3*. ,1 1 n & j>L!uu£l £uajj ■ 4_^LUI 4 _jLi j CJr i3 ^IjLla I *■ J A. 

.CjLuJuII fj3 (jiLaJI Cj^JI ya Utafc i 3,l0~n.itl ytL 

NoesseU ct al.,2002. (ir) 

^ijJLI aLjjVI f_jja taj<a IjjJ 3j.lii.itI ya d^j^UII 33 3U:II ^jdj (1 i) 

3JgJaJLU ^>3od. (Robinson and. Cowic, 1997 tRobinson and Petersen, 1992) 
.,_ydl>JI ^jtjLaJI »t ■» I It \ ^jLij JSi.i n i <tr> iljjj jLuslII (JL>JLl t-jm-iU 3 Jojj^» <_^lc. 
cje*JI |_^ djjjju j»L3JI diuij (^le. (jl« 3jj^laJI 4 U tnj* tl 3 3U ill L^bi. ».»j>*.»■" 
i^jLu .(Desimone ct al., 1990) lOLla }j-»» a j* m Oy* jl LgJl > 3* ■ ..I JL*-» ^a 

JL*JI (_y3 aldJLiVI d ^ j ~ oLjjJuao (ya jL^JLI (J ja JL).X Ml 1 M~. gj^jLaaJtl 

.(LaBerge and Buchsbaum, 1990 :Rafal and Posner, 1987) j* j! ,Al\ 

V IjLftJ - d i 1 .... tt . tl t \ . A j a Ja Lw t i l ^Ijjyb .IjVl V jjb JL>lj .V.J d 

. 4jw^J.I (J^abzdl jUo] 4jJJ j hij 3 it. A U1 jmj-j 
3_^oL>j ,(t _ A p 3 II) ^jljLaJl ^AaJI J jjAj Jl (jjt <>l j II aLjbjjVt JjLu (10) 

^ajdtl 

Gottlieb. Kusunoki and Golberg.1998; Colby and Goldberg 1999: and Bisley 
and Goldberg, 2003). 

aLubVI cjVj-isjj (jrt«11 objjijj .t«; ( _ r ^ 3_aL15Lj 3 _■ a ^.il oVL>J.I (It) 

.(Schall, 1997 ‘.Huerta, Krubitzcrand Kaas, 1986) 
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Robertson and Marshall, (1993); Rafal, (1997a); Swick and Knight, (1998); (W) 
Driver and Mattingley (1998) and Heilman, Watson and Valcnstcin, (2003); 

jj]a)j1] Ijjj IjJUAfl ^jLuull 1 ibulstj J Midi ^" l a I UNH ^ fl * J 

■ /.t-tt Ldii j .l u l J 1 JU\> .(Husain and Rorden, 2003) 

^ Ut~. ijl L‘i5Laj i4.3cx._U 1 4jL£JI J» La y&j . JjUII >, ul.^ll uMjj 4.<« A j 

kilLUj .,»4 I» a 11 j ■ ■■ JUJU LjjjX ii j im J ^LajJI £y> 0*4 VI (jjl T .L1I i n in i I I 
Karnath, jj^Sy . JLaj&VI ^ 4jUall 4-JLJa.UI (jLaLHI _jl) 4xJoAll ^|Luu 4y>. SjJalU 
5 jjuUUI 3jLi)/l Jju .^>Ld1 »UUI (jJJ Himmclbach, 2001 Fcrber and 

l£jljL»Jl jaiJlj i/vll u<*i fl.ll Cjyj tl n*1VI 3 In3 i jl ^1 a .. I I ^jlJ jJI (j n . i I I (jJ) 

.(Karnath, 2001) ijl£Lll iJljjj Lual>j Lului I a a u^oJIj 

(_yjSj«JljjUjJI (jj» ^uVl i_ajL»JI u& ilnlnn-a .Ifliua'l j^iyVl JUJU (jl j£j3 (U) 
|U ^aj_>L uuil (j.® oUs^-j. J_jl jjindllj i Women J*^^l (l^) 

.((«>■ jiJLI) pi. Uin (jja (jaajx- ji.1 

jl dLufl |U I Lilxji (jJLc eyb J$Luy I U-> yll Ja>I laUiajVI^ JLoA^J yjJ j jj a i l l (Y * ) 
■JLaJbVI a Ifta ■ y .JUJU mill JUJU >0jUaJ liJ j n-~~i kil^j <Sj4 

.,Ui>U (jrk^u CT ix tfjj.Vl J-JL 4jl j oJijJI (U I j) .,^jy A x ln . ‘ iVl ,jSJ 

.«jLuy (_ylx liljy 4 -ljj (_U JUaJJ 4 ftl m il < T«*un‘i j tin II JUJU ( _ , rt i n~) 

Mattingley ct al., Driver and Mattingley. 1998 ; Bisiach and Luzzatti, 1978.1998 (Yt) 
4 JU JaU .<_aJLJI JUXI i (imi \ iIn iYjJII ^M■ :■» Att J^ JU -til >J$J inllj JLaJbVI jxajy V (YY) 
^_,Ijl»JI (JaJJI yJjVll a.U 1^ .11 juu .Vuilleumicret al., 1996 4^j 4yj>x 
.^uu^l ^jUuJI JUaMJ 4 Kj>«iyLS3l JS uAajjJU j^lx <04jVt ^^UuJI 

IjA . " ■ Jj ...j" 44 ^J| d tZjVUjO 4yjt!cJ1 4jX.La. U I 4-.<. 1 .1 1 qa ^jLu 3jUJI 

4loUJ SjjLj 4 JU UA.aJa._i Ua < JUaVI ^jlalj^l Vi.i~in.lj i^yUJI 4jiBjj> 4 K i n d 
oLjl>j-»JI 4_uitja jjx ‘~*t ■'-j • « I -C^iUI ujJujOI IjLJb 4 j l_a .5.1 j n a 

O'-(Payne ct al., 19% iSchiller, True and Conway, 1979 iSpargue, 1966) 

.4jjLAuJ1 aliLajIaall Jal^ JlALAj V lOjljU ^jX j uS j iJjU JLlA)II 

.Driverand Mattingley, 1998 :Berli and Rizzolatti, 1992 (YT) 
a-i j ■ 3 It- p- Vnilli'.iimier cl al.., 7.002 jlx'.l Rees Ct al., 2000. (Yi) 

-3JU3I 

.Robertson,2003 iRobertsonctal., 1997 ‘.Rafal, 1997b (Yo) 
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jjlu£ J ><**> rt.TI 


4_jL>j| 5 U.-%.ii i f l ;‘ , .~ JJ . Li L4K 3 l±>Jt ol 1 b LajIj tiLaj^o 

1 s-w I flK S jlSJL iha-1.1 4£. jjmJ uiL j-tu 

.3jjlaJI 4 J 03 &UI gLu7i 1 i'Li L) 

0) “ I ~. a. 1 u+y . 1 . i ,«.j i.m 1>JI jLLiS jj>» (j r j i il P 


3 V . ■■ ~| (.Lp-I .UVa ^jSLaj .^_iiL>JI iZjjlxj*oj 3^- j . t^ iCjl. ilbv JI ,JS 

■ 3.^11 i » i OS -3 * ( j c ,, ^- ~ ti u ' • ‘*-a Li. < C 1 ) j^yxaLaJJ 

jl.-’l Liij c.L.3 ... 0«. <oLa>JI (>* ' x ^ ^j J -*J 

I j I* ■v" d ~*-j 1 j ^ CjLi ) C l 1 1 0 JUt OJ ) ^ 3» 1 . J . L 10 <>>-•*■ 

I j 1 <~'jj n i a j ■ 4 J Ll>Lwj L <^.« * i 1 .1^13.. > ^fj 1 1 j I o j^i i'll La i4jaja> 

3l_j_>JI (jxbU,! (yA 4-LjJL.A iljuJ-t #L£.jJL*J uLc. 2jJ-aJI • Lfria-a . 

■ 1 cLmjVIj CjljJlj 

^SJI CjLjIjw) j_^Ls. . L$3lj 3jLiiuJl j»JL3 fyjj ^ 3 y* 3j-SIjJI ,4433 

( ^ >U.~.... ’^1 . .U-wl I fj ...1 .L-o-33 { ^£. JL>i,l ij-jul 

U « 1 «u t_fll_iilu/' 5 /i (jLj-3j^iaJI »( jrtU .UI (jLAjjJlj 

^Lua-JI ^Lc. • JLj^lit 1 JL^J jU_> JJL! (>J J-^ * Ji*-U (^-LU 

ij^LSI ^ 3-^.L^I oLtuI jjJIj u<t fl . ‘J t ^*lc. olP^I j. lV i u o' Li>. 4 -a-“«L>JI 
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3j£I jJL J) l«"j Ln-iij oLIj_l»JI yjLa-ij 4-dj <*.. V a f-LojJI j»jJx. .{jJj miJi )' 

.3j£l jjl pjk ~ ( ?|mi^ 4jluiIj ■ "iljU^. 1^ A.ll £-LajJJ fljiojJl jjj i . n~il lj 

tfjuk i . CiLaj I » l Li Jol 3 *1 *>■ jU 3j j a a OljLs-j oLui_ljjJI -c . ~ i. ih j 

j iLjJ^l>- 4--vl.Ti.il SaJLIj jljJLI i—iLmj^l 4_3 jjJ=>j i4jjJeJi Lu^ o!jl>-jJI 
LjjJL) IjUt (j-0 V ,jSJ L^JLaxl 4 -jjoj-JI 4-ulj)_taJI 4jLjJoJIj tlfl if . j-ijjQ1! 
SjSljJI £yA 4j>_l ) >" 11 Jl £ , .~ ..Vl C. J^| L^JU^ . Ld ^yUiJ 

4jjgj-iiJI 


(^aiiLuil jmAJ \ - \ \ 

I JL*. £xalj 4 i^l . 3j-±A- j_iJu i4jj 9^4£ jJiSi fj i t a.> $3j^l jjl La 

ijjJLM (_yjJI illlj j.i.T.Hj i—ixjjlj £j-^>JI Ja iuj 4 jV ‘. l.JLja.a <Uj_>o ^ 4^vjJLj 

Dubai (_yjjj jjjjL ^l^Mj . ..VI <_il ,^f.Vl LxvjJjaj ^JLc ~ 3j. <LljA LI I <l>.j^a 

JL«j_xll ^JLvIJlJI Jj * a-TJlj Jal rt“ ~wVI jjfcj iS-JljLs jilsl Ljjlj.a.1 Lojjjo 

3j£ 1 jjl (jrJJ rill 4ijil.u Javjj t^ji<ai.,«JI ^jTi.m.11 ^ ^ . jj-ajJI j jf Bj,i v11 

.^jJ.1 4LjJo 4 j9 -iJLiJI 3j£ljJlj i Jal I»*I tl ^ i 7 A£ 3-LaTuJI jJU 5 jjiA4 

• . •* 

(_ 7 j9 ^<i“i ih. 4 Jal ni ii JoLJuJI f. 3.1 g" t II 3j_^l jjl j 3 *■ t 

jj-SL ,jlj .gjvtjLil !_^!s u $ i -*i11 ja.JL.3a LjLi. j<1 m~ .4 j j in « II LijLvJI 

(j-s mlj-A-*. Sjjlj 3jj.i.a ( j < vljj i3j.m1I I.$Tm u-> 1 A- oJbji Ijl njJxn V.La c )- L - g -<u 
V L*jV :4 j*i 3~i tl Li jL>. (jjhj . j A *>11 j£jj (j^ic-uJI (jJLc. (jj£j t jl^-uJLI 
OiljJ.1 (JSLiJI I j_gj u ii ft c ^ji ^cAjjJLI ' ( 37 ~ Jjula . jjJai.1 ( t, <i i ia ^>.G3 

.3j£ljJI (jja 

lt> oLa» J< ini 11 j i nfl 1 3^ 4 -luLLo O^Ljuu (jja 3^1 jjl j ~ ■ "■ 

.(4_><Li..i~m. 11 4jj^_ll) 4 t i is^ « U Lj>UkJI (>_j LiliUJll 3dlj.-j.il*i u3 

JSLuiJ <(jjjoT ,jj3 j_y3 (V _ 0 .n3ll) NMDA l-Lti £jj fjjo 4_ujuax]l 1~<M . A~ ...tl 
lj-a 3j^ljJlj ja j . l >. ~ i.. l l gULj L<uj^ ‘ ^jJ.! 4 JLjjJs oLjj^jJI l* 1 iul.a.'i <,j^aL>- 
1 4aJjjVt oljldJI oMjJUuJI (Jj-a iLuajl 1 4 x\.i.Cu.a jgC 4 jjj-U oljj»l 

oLljj, 3~I 1 J < m i ji 4_;licJJ 4_aE^-LZLU 4 _j 1 *a-~i i hVI <, caaS..aj 4 -jlILaJI ■ L • • ~ 


- 284 - 





synthesis (JuJp 4jj>11 o* ^jJLI aJL^L JL£_iVl < .<iU iu " “- i ' 

(°) .3_iL>JI tfljj (_yj3 (j ij>ill jjjjlxJI (JjJjjj 

^ > 1 j^Jl l.iXjt f ft . m . 3 i*t I ' S^Sli (ji .Jj Ih7i.1 1 (Jj>L> <!>£■ 

Sj^li **• * j <i ~ i iij V I <i i . u .JoJLa 3^1jJiJI 3_^ljj (j£\ $ <~u «1 1 Jj-t^ojJI 3j^li 
3« Jidi 3jS1 j ,jL 3JL> 4 .Lu- >jja 4 alj^uJIj ^Jl ^L u ll (j-il j< « .».! ' <Jj-^jJ1 

La Q^seJi, i_)j-ii .>ijJl (_y^ JUbj J^u UJ J •‘idjj^uJ oLjjixilj Ja-3fl 

£4 iLaj^a-C. .JidjuJI oj-i (1)^ L* ijjje^a ji ,4-uitj ^ 4_ij_JaJ 

SJjjJo CjLjjSjJI 

-*j 11 ^js 4,^ i « « I I aj O.aJIj JaLliJI ^jl r. aJLuJtJil o yu ^ j^a .i l l 

.3>P»V1 (^ic (j^jVl tr^ 3 m^«J l CjUoLjpM jUa£.V 

dJLjlo 3 jS 1 j»JI ( tij - i i 31 T — \ \ 

j»bi ji oLc.LmJ 4xt«HI oLajl*JLI oj-=*j tS-iil 31jjio 3jSloJI 3j^i (j,jl3 
. Lo^aj JjJLS. MjJ 3JjL* (jjjielJI SjOiJI pli-Cs -2>jj£ .Cjljbji ji 

5jSt jJt (jj* 2uIaj1j7«Jt^c£ JLS-iVI 

adaptation ti^SLUi JiLa 1«~i 11 4 j U . i ljiJI >j-c JLi-iVl i t-> ■«-. i ^l 
SjLaiUI iis-MJI ol>ojbJI .sensitization iLuu.L«u*J|j habituation jjjLUij 

^ a \ j «"■ 1 1 i*~<. i •*■ i .<_3u^JxU (JlTLa <Y — *\ ^i .i ii al l (_Ji L&Lalii 4 Lj t _ y 7lJ t >4>.joJl ^lf. 

lit I^SLI .JSLua OjlioJI Ij-A (ji 6^? -4jiliJI ^ jaXu, la 

^jji lit j .idSljjJ (ja auL^Ul ^ < jujL^j Jj^vj j»J^-j .4 jLjj l-Luo^lal 

^i ■ *11 *1 . t ^ j i-.aj JI |^ajuJj i^jLkJu .4 Irt •y-UI tfXA (ji 4oiXlj (ja^ui 

. I ...1 .--v. <-.-»■ ..^i cLLiV t4^»-Laa cLiijjua 

(j^Vl .(^Jjjjj-H (j-3 Ltj_4jJ>£ 4_»_aL>. ^ <«j>L«jj >4i;! 

3 »Aj 311 ,s\ 3*.I I £jj» j j jJ rtj ^ j - La -Jl i-e a.J-gJ 4jji>J1j 

.Aplysia LulLi 3jjatJ1 
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tjJajjjUl .IsLujVl 


jjk .classical conditioning (jSb-uiMSLli ^j-AJl JaLJjttl . ^ 

(jA i L i» i II Ja^JI 1 Jub gii .g-j^uijJau (jLui 4.i », > a ^3 t-ijIiLj (jliuj 

.j*l.» In II L 4 J j*JUu jJI culjuSI .> if. (J-i.iiij i—t^LSLII <_)L*J jl 4-lij-jLo 

.(j-a i>ij II (jj.lSou'1 (_£j_Axj .j«.l «U IIj ^j^ttmiII 4jjj jrju ibjjJI CjLjIj-ukJI l~i a.l«~i 
.—3j mill j_uuJlj J $ jljlaJlj jjolaJlj <_lLjJl!lj ^4 nln jll oljlj) y» 11 jSLxu 
jJl >»tl - j* ." a (jju JLaujJI fLl-j .Lilli Jjj 3 ■». "i Ij • Ly ]aj_uJI JaL±jj^/Lj 

.t 

i jjjua lIiJLJ tJ ^uj (jl .(jjlSLU (jM.4 jb 4jljuJI (^3 jLSj 

«ULuil (J!ca «Lu9jILd LJSLul july <4jli (_y3 .4 jV (_ ? Jojji j_l£, ^ *» ■ *.j . (^IojjUI ja£ 

1 .£j3 d .l n-~. ..I ji l-iLlUI 


J 


JjLa 


jl d J ij. < JLaJLua .Jl--^.~lT) . LxJbjui JaLuijI 


4ulc. <Jjju (JSLluj 4 ne.i.ll jjjj .CjIjji £uaj jt 3 j/j (jljJS'iM liuk Juu . 4 4 «i t 5 x-j A a 
jl Ljld.ll i~il jj .in JjL*_4 (J j3 Ij j «1 jjSLi (jt (jSLxUj. M i.iJI (jj .4-tbjuei 4ul n-~< I III 

O-L-i) 2_oJuJI ^u . u jj_>. (Jjjuj (3' 3* ,aJL>JJ (_yjl.n l -»JI ^ya ojLjj 

Cjl£j»- (JS 4ji . xi^jjj (_jajl I JLxuaslII JJLUU 1 jljxoJI <J> J3 .(l-ijSJI <-flLii5>l jLui.1 


. jjb udjselJ LuiLuLa J (j “* 1 f ll tluuiiljj p ■ ■■^•11 


- (jl_in.ll oLulSJI <_Ll3eIo .(ySlxuill ^JojuUI JaLjjjTl « • -j (_- r 3 

-(Jjl 3 (j>o p Lj.M il 4ui ja^J (~xYl *>■ i^jjl _ Cjlj_usVlj 4ujjjJlj jcjIjjJIj £-u3jJ.I 

3juc 1 1 >1 *y~j x(J- j- 3 (jja <LaJuLpJ 4 jJs jlojju jxnn*> (_yS jLi .Ua.,. 1 lil .,JLjJ,I (Jjj ■■■ 

. JUJLpJI A Injn- a .Xi.lAi jjlSCJ . /. .^.O*. ■ .m ji (Jjl3 

u xl l n'ij ^->.1 ill (jJoj-iJI JoLujVI jlS jl 3 JLmui Jjs> Sjxwi.ia 4 i«^l La jjJU 

.(JLtll J j < 111 (.jJ-c) 1 o ^- i - u ^3 jL»Jlj (jlajjSJI jjc. j ii -sll j (^^IojjjJI j * n.11. Ijx~j 

I^Jb (_y3 .(ljut SSSSh 4 1 mm pLusjaia £juu V I « iji <3jLa SLa.Iixn ' j « j"~ 4_4 JlUI 

3j^li L-fll x . L <r. . « l jIjj (j-« .Squire jjjSLu.^ jV .jl nnfVl (iJlx. lJl l~.~SI .(jl J Hill 

ijauj jLui (_yi LujjAjJL^ 4 j uaL w (jxa jLi^lj .Clark viljjLS ojjjjj .(jLuoVI 

». 

4_xu»_i .(jrjjull (jlaj hi 11 JaLujVl (jja (jucjj 4 _m»IjJ pLiul 1 ^ ■ -1 -»- 1 a I A~^ l 

jj .jljILdVI IjUb (jja j-^l jl 3 j_4 4uLa Jjlj .(jutJI ( _ r 3 el jjb 1 g _■ -w l.i^* 
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4,4 a1)1 


' /tl j j tl 2 ^j'l ^ ~« a ll j^Sjjj i2,a.» j 11 (j^X4_uU (jLJc. jf. (j-aLiejilVl 

• 4jU»J i «Kt il » 


£jJL>o (2rL>. JoLuj^l I j_* Qj> ftI « J (jrt-£^la.Xa 4£.j-4se_o Ji3 &* u> 3 

^yJojjUl JoLJjVl yyAjutj .2 ■>> jLA. « ti j inV .421 j cJajJI (2rj_»JI ^ 4 aj-j J I 

i4jqjLl 1I cLtj».xi i4x>Ij 4£^a% 4 ■(! - H JSLaJI ^ Jja) delay ^>*lxtl 

* 

J? i^Si .trace^pVLj (^iojuUl JoLGjVl . clj^JI 4 VX i > 2 _uIj > 2i/i'i juj 

(_^»1 TT-cuVl f>lo«,4 «~l . LoJb^LS (_yi>_^AJI JoLjjVl jt *V < ~ l (JjLoXj I^J^VI 

4 

. (jILajXis e-l 3^JI 4ir b i) ^juj LuX4 Ljjjlo (jl 

(jt Jju *~'j "* II cl j) j 11 & •*• a i y ~ > (jl _ (Jj * in II L8jl2>VI IJLA uZjjs^ (J ^ i2j 
aLcXjl 3jj^_tis jtjuuau .j j "i‘v-.i <- i . « >.o l ^yLi j-oJ I JoLujjVI (Jxj y -j _ 4 jl 4 (Ji.1 J-X3 
2JsjL«JL> (_y£._jJI j-aVl . <1 lr»~ijj Ijl>- a-k 1 4 (2rvjj_%JJ (_^ol -a- -. l uVl 
cLljl (j^slie-uiVI aLcXjl j_jj< 1 »j ciJjMS CcL»X icil) j jcj-cia^XJ .(_yJqj i L » II JoLcjjVI 
^lill 4>.jjjXI 5j l » U uLujI i',-^V (JjLoj® JSLXj . j jr Ls^JiJI JoLjjVI 4 j 1 4 f. 

(<u<2>_3 ^JLa 3.i aI iii< ji i4x.j_uu j»LSjVl j j j to cLciXal ^ g jlx , (jL£ <T _ \ 
‘.jj-Qil ^yjoj^jjl JoL3jVI (_yl£, (JaXcta J-tiG O umi'iII (jl5 . cl 34 II olicAjj oLaJuJL 
• - I . I j I . Ijl o- 4Je_cj_j 4_a_i_Lll (Vlj JaJjJI o-.icVI <_3^ju^ 

(_yi sil! Ji£ JUJI (jSj . Luc clj^JI <j4 4jtC.jJ>l CjLl^JIj dijjbaJt itlijJLs- 4^>-^La 
u „aI i~* 4 1 i l*i 2 .»». t_sL^ gJ£Luu o- .~.^l 1 <1 * a <1 I jl .^jVL ^yLpiJI JoLj_)jVI 
. (_ r taj_i]l lLsLujVI CI 34 II 4 je a jj 44 JGJI (jru oJjjk.jJ.1 o^XiS ^.Loj ijc^jtljXil j_yic 


I jU .~ij l |j{ J_. j< , . n Ju>*_J i4j^_%XJ1 Julj La [jl J J~ ■ ■■' 3 jlC.Lc.c4J 

. ltljjl>JI (jrvj 4j>UJI i_2_u3j ^ a 1 o.j uj * ^ L ~ - -< j jXVl ^jj^u jJL ( _ T 3 Lclaj-cii 

3».ii ,,. ^pjl i~ilj 2 -cILj .*.. II JaLijjVI ^ jj ' I itliJUbj jaJ jjjjJI clicjjlj 

^yjl 4jJ-L>. (_yi (_yjC.jjlj jLiXlVl (j jJLjJ . l g O I t M "| J«j (_yXl I ciiljj C l^l I 

(") .4o]o^a5JI oljjj^llj 4 jL>jXuJI jjJZ- oljG^JLI (jrtj ojjtaJI 


(jljJLdJI (^a ^yCjJJ jLlOcI 

t i t ^ < 

l jS_<u t^jjl <cljj>.yi I JLA (jl Ojjjuaj .(jjLJjLjb (3jJ 4jLcaj ^jLXXJI JJUA OjI^ 
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CjIjIxo. 1 ,>> IjLvIj jjSj ^,1 ^SL«J .,jt>LiiJi (jin ^^;U~ 

•' OJ&£ U l tr^J^ ^ U ^gj_yj jLli-i ,jj9 £_$j alpjVI 

• t / iMillj dJjji-t (jIf •> 

4, j i nul l CjlLLjjVt (j^. < *• < ■*■ i j 4_i al i~ U iiLscjVl d Cj.-vy A (J i *.~ 

i_iL-“V Jir-I i il l tjllll J j I I » (^1^) CjLii j\plJ j A .1 1 

5jjjj_pjaJ| ikjxSaHI 4jjiil CiU Ly ic. iLo^ajC. < j ■*■ .1 1 4_Loi .4_uili. 

^ < I i.laLj 4^ua^xJI cZjUoLljjVI 4Jj1a-oJU jjIjjJI ■ Uj is. i *1 A l 

<>° oLojj^JI ^ tyjljoJI jt Ji-jcUL ^LlDI o^qj ■ < ^Ul »~j 

(3 jKj 1 I 43 I > 1 A |J$1 ia< t-lj Li-A (jSli • * H (Ja/i i^wujl j,«/- 

* 3^°-* <j-^ Lfraijlselml (^A 3 J-caJ Jl>J 


Delay conditioning 

Tone -1—16 sec-^1- 

Shock -- n _. . - . 

2 sec 

Trace conditioning 

lone - . I^~16 scc m < I 

Shock-— ^ — < n_ 

2 sec 


•if; -*«•/ . •’$: :£: 

-Ii—16 sec—<1-- 

-n_ 

2 sec 


.*jk :£: .*«•: :g. :£: :£: 

- 1 —16 sec—•!- 

_ »—I8sec-H n 

2 sec 


Qj i » l i a 4jj 4 y a «UdiJ LaJu Jojj ^il t".’i oi JU i ^U 4_J^J>U ^ ^ J SL 2 J 1 

c!j^ual cry*- ^ Uj U , U\ ^Ljljo jl (j^LUJ ^Uj .^. U daLj-jj^l) 

(j^£L> *4 a,\ trk <LoJuxJI <lL>.^q ^3 ^LItlII u*\a till ^^3 j.Ar. JSLAj d«Ul ,., 

43^LxiJ iLujVt £y* (jljJuDI £jla1 cjLu^ajJI cte 3 tjf&i < rtt jS'Aj 

- J 

<LaJLUI 4-a. V u^l l rnliVil l j-JV . L$-J Ij i<UJuuJlj ^VJ 

. Han cl al 2003 ^ Jjuu<» 
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S.i J fllj d n IC~. i j al I 1 I~'l J '■ S" jLSLbLj jLd-AU 4_jJLj_>JI Ll->-J_)j) J I 11 ^yjLjj 
.CjLljjOJI j^ jjI Ll.'la>. 3jJL3e.a d J .' e a •*■ a j_a dXj_L4j 

1 ^ i< a j (j , J~JJ JSwuiJ i—jJjJLoiJ ^i^*l i~> (_yjJl jljj-aJI jl jl a~i->.l k~«i ~_1 ^kJ . jljliJI 

jaj - -SjjdJI j)I ^lLI AjuLuJI ^L^JLI i(Juii£JI _jl ^jjuaa-JI j j j a ti l ^ a.) flj 211 

J < M l ,' jl J-laJI <UjJU 4_ljI j_».I JjLuiJ jJJ-Lj 4 j a 4) 1 (jjLj LL& 

.t-U^L-OJ £JjauJ 

jl ^aJjSj Han . J.C jLk .g" .(_)4 itfljja^jJI (^ic. (j^-Lu»L>JI ja j^Lj-aj i-L^ - 

jj 4^ jj. p ..j.i 'ii ,yj n_o ^.yi tt.,4 |^3 (j^Loju .OTuathaigh djjjj 

4juaL>. (_yi Quinn jj^£ j^^Fanselow jlcujtis JSLjUj ^a jjLuJLj i Caltech 
(jLb jiuin ljub ( _ 7 ^ ojjk j& 3j Li. _ (UCLA) (j^jLsoi Ljj^LJLS’ 

c-.J» . jljiaJI i_aj3dJ ji-LjJlIj jjVL (J io j inil JoLjjMl VjSjjjjj oIjlJI (jjj 

JLa-'yjJI i^jljL>^f < *J a 1*s 4_uj_,$£ d a-l ,/ii SjSLi^a 2-aJi-j jljjifll ja Cjlja Q.m jl 
jl 4_ujj jl ^jusjl <<LuIj Ojt-i.a- (JT i - (1 - M J < , l , l l) 4-a-i-iJI ^1 mn JL t f . (jlajljJiJI 
—aljjuaVI dJLA ja Vj fTi t a j.-i.i4 j_yi 4 i^i alj tljjual —Ljjjuaj L T i T t -J u-a 
(_yLj i» II iLLljj^/ 1 j-jlj tjj^/L (jJaj m i,|I iLLjlJjVI y L . a . ^ 1 £-a 3" l l U^v i~i ) 

(_yJJ al i VI (j-a oLjlj-jjJI Ca.j"tL> 3 , \ alj II (jLSj^ja^l j . > i j -j_i.Li.IJ 

1» i^-il jj ji£i jjVL ^ U«j ~. JoLljjI (jJI 4jjJ_a -CjLa.t i^illj <-ZjL«->-UI fjyi 3^^LJI 

^'^^-ji-LlU jltaall ^iLtiil ^4 (Ji-ljuJI jjjj j-u£j 

t“- L/^a Ij_JI aljjJa^/l jl CjIj j t Ik-1~< II Jl>-1 *3jj mi v 1' lZj1_j1_j_lJ I j_uLi_ui 1 C. 

jjQ a/I » jlt->~.j _ L*_a LjJLscj 3-4,1 in IIJ 3aaJuJI (jj_) 32sM-*-H-J jlj-loJI 

- 3~.W I jJi-ljuJI j ...3_i Ijl&j .^jJI ja IjJi3 t alL-~o jl Ll£.j 

, 3j -,^ 11 ji 3_ul jjJI cjL>JL«JLI S.vf.l <.i a i i3JLuB a Ij < Jj^j3j_JI Ijla ^. v 3j 

1 ( Ja~i.* 1 ~ d < 1 ^ a jc, 3Jjl«J.I 4j-jjuaxJI LMiJI (j-a dnia oLi3j jJoLLa jLu.a-V 
<*•■-»•■ II aj_& ^ ^)-djUj .^.11 j.j r.j 4 _jLj_LuJI olj_i>J.L jjX. jJI ( _ r lx i j mi j II 
. a* *> a d j<j I ... II olj.j«,~(.L) JL>JLl Jj-uIj (j.-v»- i~? II 11 .—i j i<GLSLa ^1 a » I I 

^ U ~. ■.. V Cjlj_j_~,.iJ.I jljJuaJ 4 j a j jFi II CjV>LaJI i_sVt j-a jl LaLa-j 

ja k^ji-l 4->-jl (jJI jl dl iVI --1 ^ ~' I oLJ^/ ja.~i.i~) LjiV ‘.jjS/I 3ji3 jjoX I j i^-i») 


i ^ ajJ ' C>a da «- J ' 


- 289 - 





5L._r>J 1 .1 j 4 1 r* M V 4 u£.!jJI julC. c < -i 'I £JlA . ^ ~ jl! 4_uuua-»-ll LuLiaLuj'i'I 

it 

. Cjlj-iuiJlt (_y3 LA>- CJJJJtll (jA lj-.*i.£ Jiu V jJb LfriSLl i4j_yJI t _yS }Lj$]o 

it . _ 

(j-ajutiij Clljl 1 "i t-I J .-U-. L«IJJ . L-AUu_yJ LL.V UjLjjAJ (jl 4 A SI ■'• 'I J-JLJ .j LaAJ 
i_>L>j * jLu.-aL) i II (_y i-i>Jl (jljuuJI L^Jaj Lr^- ^JjLoA 4_ul 

i4_uL2L~.il 4.1 VLi 4 q j j .-,11 4-u-oLiJI (jLtaj j ,~„t II 4j^ 2JI jjjitjJI ^ ®).4^SL2JI 
qualia LJj^ .4.a.^ . <a I Iil>i ^ 1 c. (_£^>.| Uiljxu>j I dJLA ^jJoxi Lwj 

L j j lk\i ,_yjJI 4 , , . ^ « 11 LjM-sJI J_LC La . 4.J i iiJ.->JI 4 <:.U jl i^ulj^JI jl .^a-ljU 

SUj-ui. .lu^xU j»l .4_ J i is~)C. 4_lL>- I ‘ 1 ' ' r.xJI ^yC. £Lo ^.xt.j] l,a> _yA^I 

.x-3jju "i? .(j^M 

(^laj-tUI ilsLujVl ( _ r La.)ljaJI ^.i.l.n." 11 (£^>.VI 4 j . nl . nVl (JLSLjiVl (jA 

..,u jjgJ 4 a <.jI ^Ll a-xuJU ^uSLui [33~ 11 '^3 ^ fiii i ^ ^ * .-.i ^jjl .operant 
^ylc. .l_iL2aJI i -< i•>» i ji SlsISLoU ^».i .1 j I 4 JU 31 n (jjlSJI ^U~u LLa .oIuI^jjkJI 
^yjlj^VI jl»~ll xl .HI i^Ua ^yic (J ir-i t jl 4 jlsIj ^yic. jLaJI .Ira jjua-j . JLU.I (Jjj <u 

.. a.ijl 4^xj11 CiL^Luli { yui Luil 

OtaLdtj uiljt^ll t^lj^Vl fi-JLxTJI 

. L LjLaa- JaLoji (_yi.au (_yuJI CjIjLsJIj CjIjL^JII (jxuul (jA ^1^*1 (ftjJLuuJI 
(_ylc 4uLtSJI i4j I uSJI <(_yi3jJI .4-S.ljJ 3 \l jA ,3jlj.,. SjLjA .(jj.£, 4 _Luj Ju£ ■ _ ■ 1 Iq2j 
4_U_U->JI 4u£_y»JI Cjlf IjUx^l 0 JlA (dJLu Jjjsaj . 2-QaA 4j_ujLa_d i^JI .»('! 3 11 4 jvjJ 
(^ajjl jjj-a 4 ju3j_2j i^jjl C_U^UtjJI ,JLua L.l,.n.) 4 i./VTJ (_yAj <2LpJI (JlJ-L> (_ r 2-lU 

. 4ucj_>juaJI olu^jJI (_yi£. 

—(^JLl^u (JCijii 4uxuuJI 4 _jS^ukJ1 CjIjL^JLI jOulxj .x-Bjjjla J'C .*. 1 ,. .«.^»ll ( j_a 

cAjjuJU ,^yxt-} (Jxuseu Laui .L-AjI j-SLjj Lj-~i...»jLa-a ^ya UuV . Lj.i c. JujJL^JLu 

it m 

jiu .(^LauJI (_yJ3 ij-j-LJIu .oljL^JU 0JLA (jjJeu) O^LuajJI 5_^l j (jjC (j^uJlutaj 
• Submental ( ji A . l . l l Coo La 4a 1 h ^ ‘4 J-culj 4 ji og^ (Jul^-C (yjl^uk-^/l Aui 11 
£^xiaju) 4_i_jLAjjJI JaI^jiJIj ,4ujO_juJI CjLjSjJLuJI (jA j j ".‘v II (jjC 4 JjuamJLI (_y-Aj 

. ilJluJIj j i i iif (__ r uLuJI (jyiuauJI 
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\l 3~. e VI 4 . i n ii o j j •* ~' 3 jCiLyj JSLi T oj oljUJLI ijl ♦ ~i i ill (jr Lc. 5jj_5JI ^ jlc. 
nt i~ .VI (jl J .rtj 11 4<1 <Ltu-4-iIa 3^51 j ji 

. ClljLgJ.1 d-Lii fill'll ,_^C.3^'j 

= Utl!l 1 £ ' ■ k A~ -«■ lj CjljlaJI^ ClIjLgJU a A A .*X~ (Jr 3]l d J 1 .^1«1 1 ^_ i. M j 14 ."." 

. g_i_>J.lj idj d U |~'J 11 4jAC.L 3JI jJuJI (jrilJ ilnliiiJLl ^ hi->JI J i (j .ui.>J1 


j^uaUI i >j i n_i LSj idJLLxtl OLj^jJI 

4 -<-yJ I L-La . p j _| ijiLa jjas ilitjjvi ji £uu 3^51 jJI t^LiJI Li-» a go 

.semantic 4^3 *t*>‘i^ amJI s^SI jJlj episodic 4 _ll3>^jJi s^SljJI t^uis j-ttnTJI 


ij-a n ‘l~i3 _i 3 i4_ut jJI 3 J J i nl Li d U ,~j 11 jl i4_lu3j_»JI S^StjJl 

(j_^aej . glyuaJI IjLA 43JjLi3 I—aj i^_u>-Vl C-j ' ■ ..VI |cJLl3 3^_l>- iCij_) 1 gal 

^Luaj iCjLbMjlJIj i3j_4>JLI (JjLS-sJI uSj ->-I d-J-3-U) ga id j 3 j l-i La^xuJI Oj£\ jJI 
(j^jjLdJI j djjUuJI djlc, (_yip ij jJi g4.1i' i H (jj£3 c-L-iiiVl iCjLhK.1I 


. Lo-jjj i‘v~iIIj 


ilLji i_3j_jljj Lr C. J_) ^ f., I~ III") CiLaJ 1 <11 * lj* "** Jj ‘ “* " LaJki-LS 3j-St jjl Lcjj 

j 

.431 j C 1 . 0 JL) I±JJ_J>- 3j_£I j < t-i 1 Vi V liiljj d ry.j'jj . djjj_ic-c CjLaj_ixja J^Lj33 

. , t it 

dc-LaJ !^5 gSb g] 1 4j^»J! (JliLaj u"a K i^JLj ,jt JjlS . {jr £.yi CjLo jixJ.1 <jjje3 V 
(_yd3 Jaa3 J l aw aj . dLai.11 a. J._i. n 11 a. V d> 3^ ^ 1 1-1 ^aCi dJdjjU 4aaxd£ b}L>. i_sM3bl 

• j-iSulo |_jiiCa iti tL\ 


Jli d :C 1 .djCi-uaJI 3^ I IvJ d-iar-j^ i i-i 111 a^^l Jlit 4JL»aIo 3^3 jt! jjjji.iJl 
i43.i.ia.4 JJ^33 d 111 ■ J-S/1 ftl <1 I f. go.~i.-y,.a aL=3al C=dJ L;r la>- i_3^LieJJ Ij-iJLa 
jj-C.li-nll (j-o 3 jj A gl-id cdajl idJUJuui 4 xC.j isi dj_jj ( _ T 3 p^n-~ill .. M. H 
dJSL! idljj^ll (jr js 4^taiblj 4 jj lc. tlys . M. H (^Iaj V ^' V ^.^ijjL>JI (_yic. itimjlJU 

ciiJ L > iialju>-V 3 jlAj (' a ^13lII 1 > a d .3^SlaJJ ..x.jjLiiu (jl.x 3 d (j_a (_yjL»_j 

. d 1 3 4-.j a^-la-i ( jj£. Lajl »~ tl d^-y-aa iialjLs-^1 ^ 1.1 i_i .4_JLaat 11 =ljayl £y> (ji al.n 
| *«~ | I~|J (jn_>-_5 ■ j.a-3-i.ijJ. I jl >S-~JLi djiMli {_ya dial AIL>-VI i.tjy I i 4 i < V aj 
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. M.H j£jCu V ^1^11 jl»j isijjJl jjLLj (jrt~>- u ini') 

(jl ( _ 7 H>- jt AJjLlS La j£j3 _jjeJU idcLmj 4 j».j ,JjLju -J-*J O-* #lj 4 jI 

<">. JSl JS 

d_ljjj3 3j^l JLj ^LaJLj^ i4-ual> 4 j,L3,f. 3jLuu-X {jA . M. H A_) V lLU j £-AJ 
(_ t jjiLSL*_i'^I p ■ ■ ■_> II (JjL<a 1 1 3 I JoL33lxVIj Sj_Jj_> oljL^a ^ ' «" 4 djj . d . j . L 
iJSLj olj <a 11 <_iL iuSI d j Aj*C ^ dju?c_c. j<lc.j < mirror-drawing 
jixG dLnit (__ I f- £AX-u3 (JS.IH J J_jJlj i L&> (_jul m>.VIj dial LAUU3J dJSLsj . J_£lG 

. jcJl i4jj^3JI uLiljo-Vlj 

; < , t 

(jjJtJj 1_. ■ .,~X~ d J TJ J .-V| 1 1 oL^jJI (ji LjJLa (^LtJ ^ZlII i_jj_i*JI Jclaj Ilu!b 
ijniid .M.H (_yi5 JjVI jL^>JI Ltt.UJ .4 jjI_jjxVI CjL)_>£jJI (j£. 3_j-iGLa j-udl^a 

^LkJI jjjJI oLIIj_l>JI (_ylc, 4 jJLJI kLiLe_iVl o ji>l . M3Gtu« i. l jL^_>JI 

J& perirhinal ^.,'JI J^xj entorhinal t3 Hq_iJI J3.b «LaJJIj 6^ 

^yjl (ja-ujLxJI JfWMjlJll (^C-iLi.a-ll ,j*aLflJI t 3.13 iJJjA . <Ljj»uj_j_uaiJI 3jJI 
oL^JlU j^yjL^JLlI ,jjjJeGJI ^U3JA i jMJ J (jj_aT UJ-2 (jSJ .jJJ J)j <1 r . (jl.l 3 4 
jiJuLoj (_yf.Xiua.il (j^3 11 4juaLxj t JUJUxJl c-LaJJI j_& ,jjLgjJl (jjjxll —d^e_jj_uaJI 
^jGJ 4 _lul>JI 3j^xVI (jjo (jjlj (^yjJI CjLj^JjJII (j^aT (jj3 -La-^j .( j g i -> JI (_j rt 3 . ll 
.^itLui 3-ljJ 4 jml.il 1 d_uLtljl JjJoLti.1 I a. l_i a ujJLx 

jlj-a3Lu<V 4 _uqIjj jiSVl Jill I Wearing > 3jK ^ ,\ 3_> 

^yjlc. i_J_jJfcjuO (jiiji . 4jjeJj_ua3iJi Sj^IjlU LlJjGj (J>aLS (j'x3,9 4 jxj 

(jduuxaJI (jua tlj_>-l Cj_jX9j 4j1 _i •»■ t OjLS ^LoJlSI (_y3 4 j i n^_j_u9 djLuaJ £ya 

ij£-$ djjJ — 3_jJ?ljJI ijjjJx-A (jl, I 33 (_£J_d (ji ljL>. SdLJJLii dlJLx .(jj_jjC.J_uaJI 

4jJLumjll 4jljX9 Cj-Uft) . J LlJLX ^dl*j (j£- djjauCJ —4* 3 j 3-w ,j £. IJ_X djjj j^A 

.(jloLa dJ (juuJ . d lj3L dj Ccuul ._j_uaL>JI VI t (_ ? JU V ^ ^.uiUj i Loj «i f, 

i4j^x (jja ujl Jo-VL) _j3L3j V i3Lu>JI J jli>- (J^j-ij <4ajljjJ LjJ-i>.l_p (J!uj>a JLa 

(n) . .„ 

% JuO 

Sj^IjlL) (jjuxf. (jlJLd. 3-1 (jijLuaJLI (j^a OJL>^L? *-M.H 

(_jumJ s_jJ,l Sl-I- V . ^jG jl SjUJLX d J ~»-JJ ■ r~ CjLj_j£j (JoSLuG (jl (^yld. (jl_4_j_J 
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jjJI p Q '• ^ ' i|_3j <i C. (jjiJj ^ j < ~'J --j ' 3 o 1 ' l-l—4> .(jX-j-Ll Ljj^-u3 


(jl i-LU j ^-laJ i Jl-l>- (JSLijl) tjj t .a-iuJj ^**r> jJLI tVjjb (jl >- i . j •> ■ u-illj 

Jfl a ii^ILU Li.tr>-!I (jt->A-ll (j-a U-° (j-°La^ c^_»JI 


(TT) 


(jX.jl! ^loIJs J’v i~i I 5'jlUti Cj-cujJ 


^jLits^u^ss^sijJir- \ \ 

CiLo^Jj-aJLl ■**• a J 11 c. jtlla_t43ua (_£jJU 6j _» ><*l A Ojilj-JI 

Cj^JjO (jjJ (J-LSeTu^ua 4j JLuajVlj (jy At l~i (jJ) j t-i ill .^I^jJI dll j . «u«.i 

j-uLiil h_£-lU aLjId 3j^l jJLi 4jjLi« »4 jjjjL!I Sj^I jl!I 

. I Jus. oJjJLje-a L^jj-LSj 


illj n-~i 1 4J^L>- {jji ( _ r jljJu-»JI JjjLtajJI 3j 4 i mij ^LajJI ( _ r 3 JLa-^j ^3 

i_klloJL ,jja Vju . .1 j' p' j ■ »i'! 1 g inpa IJ £ CjLajJL*J,l 

(Jaju S^SijJ CjIjJLS 4-lwi>J 1 3j^>»Vl 


3j£l j]l ^jJLI Sj^I-lIJ L j .l » m. i L <-u.. jT i.i.4 Loa,j_j_4 ^_puLjJI -L.aJ.f. £-j~h a 

jj>.L>JI j 1 - a,d . ii ~ %j j i s .i r. j ^ ml m i j 1 .1 a £j.a 3 i j ^ 1 1 i working AJLdLaJt 
^ 4jlLJ 4_ujj-aJI 4 -oL>JIj 4-jj-ua_JI CjLajljt-ali ^ ^ 3j!» h A a 1 ‘ J11 


4jj^iJI JSI mil Ja] 3jj!U 4 a ! aLxJ 1 3^SI3 l)I 


. * ■» * 

4_3_L>J I ^y-3 ijJljb Lc-XJ 3 J j 1/1^ V \j^\ 4 K."<J I <i!) (jrVJ>- 

^ 3j^LJll j ‘ r 4->JI toll d J Ul J~ 4 V < <>*> ^J_i_c-j «4_u j a^x}\ 
. ^_J 5-a jl t ' fl,n mil Cj\ J t n 5jl J 31 V*i11 4 4 *1 iS>J ^julJ 

1 V a :».t 1 3_ A 11 L^JLS ts\ II j\ 14 i 4»>-jJ 0j\ 

^IjLj Sjuiu 4clSoJI CjIjLjl1>>Ij 1—txL.ufl.4 i^jLuduj^/l Jixjjj .4_LaL jlJI 3 
(J-ifi<yTi-lIj 4 .a-ij>-i.^q 3jJL2u 4JLoLjlJI 3j^I jJI ^_>_q.3. i »4jboLxJI 3^-SljJI 


J* Ulj 


juu lJ ■~ t 1 jlj_5L) jjjJ »^.J.Ji^ <1. H 3 ^-_l-jJIj 


Jl 
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^u>.L>JI^ 4_lL*JLJ fjj " ■ L> • ^jJI juk ( _ ? _ujLu>Vl jjJlLI 

2u5Lfljj^?l <L>JIjlU (j^a 2j^»>SU lLl9j 1I (jjjJeliJIj i^j 1 '*'' J " 

. ' ■« . 11 ^loJI Lau> i4_LoL«J! 2_^S1 jJIj ^LpjVI j **' ■ j .oLjIjMJ 

■ ~-M ^JjbL>o JLtiJI al j**<jVI JiJ LaK ,^f 4 Ju>LlJI 2j^l jJI 4 jj jjuo 

jl (V - ^ JSLAJI (jj La£) jtLa tJ jvjJ j^Lum jl_xl>.l ^ til jLi jAt m i ^I 
ijjJjjij 4Jj_ou>JLI CjL> j A . All l 4jjal n' l n iL J_*J (jjC. 

• '•>.■>• lillj jijibjJU Ija^jljLtuu 

jjus, ^ujl 23 4loUJl 2_^S1 jJI fjS ,jSju jl_gll 4 ja£ jjJ- 23 ,3>t3 (j^° 

l£JLa (jJLc jaUdjI 2 j_ul£ d »U‘ij 4£jo«j jl j»L£>_^/l {jA ^^jl^cuX. 

j^SLdJ (_;2jl Jj i j 11 3JLC .L—aau^uJLj L&jl_^SL> (j<^ V mi 11 (j-^a i—J-Lajj (4 _oLj ( jj^ii.» f 
<~tLi(-dL>JI d . I L-. 5 dj U 111 j»Liij^l (_£JLa .jat illl 2_^£l j ^gJLa {J Jt Lgjjljuuul 

( TV ), 2j_iitC.j 4-jjLaJ (j\j 


9 4^X La>I jl (jl jjiLa-i ^jJI a Lull VI jjk£ La 

JJLC L^a - j j Cu 9 jJ 1 j '" a ("J 1 * “'.' Up .* " j-»-L»Jl 2 _jjb (j !!•» "l 

- »J i 4 

Jmu •'■• •>■ I jl 4~ \1 « "■ ■ ,.l L“r . ..* La 3.If. La ^LftljJj (jl (Jj >■'•>1 rt~II 

.LilJj 

ij ^iULS j ~hr a (_y3 VanRullen tjjJjj ol^ 

■ 0 -a.>,^vll 1 ^.t.ioj^a _ i iK id_>.lj 3 i2j\ j i» _ 2j _ia~ a sLjjil (JT lf. 1 g i a 

if i, 

i4ju )j—im 2jj m 2jj_ uo Cj.L) i4.5.~>-V 2jj_u 3 «Laj jjJI . 4 miL.mi ( _ 7 Lc 4_j_)Lj 

t >" * 

(a I.i211) 4 a*< SI jl i2jjl^JI CjLoj U ILi Jauu^JLI ^.1 ia» II JoLuJjl 3j^ ' » . ~ > 5v~> < *• < ; 

> 2 i(^~i Lg.La j mi f i4_aJ^ L)JJ ‘^' L>a 4-ajLiS Cjj j t-> iQj ,uil j.a till j Julj . f V _ 1 0 
. 3j j ia I I ( ** 1 r n j 1 a 1 j m i I j^Jl julj j i*ii» 11^ JL^uJll S j. M i t II ^Llui^I 

JL3 4ji . (jy£. jjujjJLI (3j-^ lju-*-ua l ll|~) ..L . „J~, tl ^^3 t{ _ys\Jx- iIiVl jLu>-l 

. LaJLjJLso . ,.j ^aJ p J-^l a Lull JLvjj 

l JLxj T * {jA {jA 4_j_3Lud] »1 1 1 I 1 1 jLilial (ji t n >>MJll 0^3 

f 

eLcJLL lxfIj ^Lj2.il \^\£ Ijj (j-Ljft-rtJ t^ 4 11-> . JjjLj \ * jl j*i>»l 
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pL j ~ u I jjl3» i3^jL*J 1 iiiLj, .>ill *j-y is^~\ (_jV 

gl A 1 f. (j <1 i iiij .^La j JI Ip3' c!j_) gl j MiVl <}JLA 1..‘ j *i (jl JLj V I •(_ 7 £J 

( ta ).(aJLhJI tfOjb (^LjcjI jIjo.1 IjIjuJ 5j a' hll alut> p^uaJjl 


aLuiVl (wLuaj (J^JLflj JSl Ij I y III AoalL I~ii o' pJjj (jL ^UtlLuil ■ Lajaf. 

J^al^CJ <CJJlj (jlc. JL^IlcI JLu - JUU £ys pi? • JUfcjJii . La JS •*• (JJ _3 5j-JoJull 

4 1 . l l 11 aLlC I <Wa> o^a £*Lq J-il f h ^ \ l^la o_a q_l<Sj I pSJ _ 

djU.ilU <jLaL*JI Sjiil jjl SjJloJ ,III! qjJuuJI pjLa .Lj^Jj 


d-LaLxJI 3jil jJ) 

ctaLArp-V 1 or-L^ 1 o '"* A-xJI laduij V > A-LaL*JI 3piil jJI or^ <—aLu f ^tsl j-A JjaLj 

jclSju o * . L L JSLLj t_£Jlil aJjjJo SpSlju aj ^lLj j lj 3 c ijyA^j^ 
Aj^Ajus o-* o jjLuj iAjlUI Jo 1^3 ,_yJI j 3~.3j JC ,~ i jl , JJjj jl ip'i.l'p jo^la q ^'Xll 

ojjoojjj ‘.AjluiLJLI cjLJSJI ljIc. jjijjJI ^ 

oLoi^aJeJUl .Humphreys ^p-.i ».a> d-Lj-j Riddoch pijju, u^* 

L»-ia->- I s \,-j L \ * aV^Jb o-a 4 j 5L» .ol i/if.VI Q * * ^aio ^yfS q! j * 1 ill 

<* a. 1311 cjLJSJI jojIj-^j . 3 a j U i 11 cjLoiSJIj i_9jj_>JI SpSlj (jr b VI j LuLn 

4_JaJw uZjLvaJ 3 IS I«< oJJ l_jjlc.j . AjjJLUI j-jX. AjjoajJI jl_ jJUj iL^uaJ 

j ~'Sl q i ~. ■ i /s \ ooi-J-oO. c-JLLu 3 U j ■.. i CjLLuocj fLoJI (_y3j ^LdJc-us JSLCj 
vjljlil oyle foSLJI JLic aLLi.Vl ,>. o^SJI .(S _ 3 \ IV . \TY Jla) 

L)i Laooj> 3jMjJI J Ui". . i.lj .orjj_^- jL (_^jLuj jl . J a. L1 1 ji dL>oVI o j L J cr^ dg L*v 
• Ajju-lL Ajq.i^ ' o^l^^J dj a" J I^jISj lalxuiVl a La r » l 'iW 

tiLl jJLZLc i V - jU LlluLuj) LLj^; lZa-<-u-lJ 4_LoLjlJ I OjSljJI jU l>ii^ 

iuiLsj^ _^" ^4 aj w1 ^Lo-uJl I <Ll)j iaH <uJl>JI 

dj ,'^ J A tl /> \ A jLiIoJ o^SLj ciLI j .ciUj JUlj L^ic I 1 *! i Jtt 11 JaJi£ L^-JI ^Ll>a 

d^dJLa aJLqLaJI dij^li t". >1 ^ tjl cdjl j-±Jx-i Ld 1 V i~i Ld->. j^jLic-j <■ d_ i £ ‘ Lj-uo 

Cc3p oULu jjj *»■ j jx dlJ^jLJ JjIjl-JI Li-Tj Lwj ^J^LSJLj 

• J I 
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t * % 

fjSj O** 363 31*L*Jl 3j£l jJI (_y^ JLxj (jLS jl JsLiujI I till j (jjl ^isLual 

(j^a jjjSLII (Jjj 9 _ 3j mi C. (jJI j»LSjl <> t j i n 1 .t-»l A ‘/ i ih li'i ~»o -4jlj C*a$JI 

JjajJ.1 JJuj Vl SLajv LglS ' dj*~ J-* <4JLaL*JI 3 j£I jJI fjjs _ (_yi.ua3 ^^3 i*vt UH 

tji j i nj l , d j AI 4. II jj_i.Vl ^l3jVl jL>o 1 a I_n jiJjl jl LiuSj Jaii3 liLl 

( TT ) $jjjuaj)l JjJL> JTjL>- 1 a<^»1 ‘L&Jl Jja-ajJI 

4 lr*Ml t (^3 i In 34 4 -LoL«J 1 S^SIjJI i_$jpUKja j^a 4j*Cj3 4_C,^aJe_a ^ c 3-} Ji a I l. a i j l 
Iju J. x juiJ fM 11II ^ « J I ti ^LeJ Jjjs 4 LLtJI Sj^loJI 3(jt JJlu I(j^ajjl j-a 4 i _i t a 
UJJ4 Kn ^ jaj4 4±aU]l 3 j&\ jJI CjIjJLS ejJtl jj'itj Lujj .^^jJt £_4 JLjj 

(J-S (j^s £jj Jja-J Cr^ 1j-iSij-* iCjUI ji 3jV$JI ^"ij. V-». JUlLVI JlLa 

.cjLuKJI ajjb 

4. U UJI 3 fjL±A c. L»*J 

_LAiej 4 _ljIjlJI 4-l^jua^JI jJaLill ^,3 S^LajJI (^3 4..lal.<JI S^SIjJI JL>jj jjl 
(jr^ klUj wJ-Xie-J "i/j . . 1 j ■ n U 3ijjauaJI c -ilj ji Ijl 4X .j i ii _> 4 _ulux*JI 3 <1 •»-"■ . ..VI 

1 j _ * 1 “ 4 ^JLc. l . 3 , m i i^l LLa . ^ £.1 -*11 j/will i lia aL>J 

l>uji ji iLujj-iLJL^ 4_*_al_>. ^‘4 . ..j a i il .^f Vl 

(_£->» b>L>JI O I, V-A JXLU^B L-£jU3J^ . JqLUII ^ T | •q’l «~i j ^43-tuJ <Lcjuu3JlJI 

3jLil k 'l» IS1 J 4-j l ■*< ~ m Vl 4jjl_5e_a II < _ ;r JJ j i » M ■~.. j i U i lj~. a 

1 J_4 -1>2JI (jifi jLSj SjLiji^I . -,n7 i. ^ l . jrjjul £juo^ja jljjJeJJ 

3j_i.iall 4jjL3ll . (T— \ ^ (J *s , i m J I j 4 jJJ SjLi^/lj 4j »«■■■ 

O ^V ?-i 4_iiLi (jjJLse- ' JI J_*_j ,|_3JLA 3 j_jj-o j-ljux£ Cj£j J 3j_3JI 

>■ j " 3Ji-* -3 Lr^ 4-C.4. j ijf . t~ IJ j "o 4-tif. jLSj 43 L^jj i_3JL$]I j j U | i , ~.4 jJI 
. 4^iLjJI l ^lc. La jl^-a jA j h ill i_£juLi3J ,/i-.~ i.t 1 ojjjua VJ 

.ji ji.1 i ijlf i jjl ua£. jA 3L>3 ii jJalSj 

k *-‘ “ J—*W i'^‘ Cy^“ii <—»jl. *» 11 1 Li7i jIj i_^ ~i 1 .. 11 jj& i-jjL>u OJJ_>- 

(jr^ * ■ Lj 4 j j iiir Lj^i> i Y die ^jxj 4 jloLn ( 3 Iaj^Lqjj ( ^ ^(jk) (jLoJlI 
1A 4 3 U il l 4_ioLi-j I < j y ^.i.. -> J1 (jaaiJI *Uti!l ^ j_p»Li!! 3 jJlS 
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olw-^ j' oy^- ‘LLL c^l ^ rC ' ! -( ^ - V JSL2JI LCbJ i 2 I J l) 

oljLiVI 03 ^ oy -»■ _ji 4_2 jIjJI o*s?jL>Jil ^ .j_i.LUtl Jal. A .j., 1 1 . I U 4 . 

L}L>JI Ojjb (jl (_£j_j ,jl i(jjl ljj.i l* . 1.1 ^ys . LJLc abLaLu-uVI ^ 2~< V ' , 2 ual l j 


2>3 (JT^ 5j. j J-£3-3 CjI j-ydJ! (jl £_a) 4-Lal_*JI 3j_fsl jJJ 4.y nLmS/l 2 , I , II 

(jjjJcj (j-a 4_UJ_^£L]! D^L l - ^l u T lJI (3-uIu . (LlL-jI Ijjl CyukJ L<Uj tlLLAII 

C^iJJ.1 (j-J-itLJI I J_ifc JiL« (ji ^j-^-i L -o £_« j_jj_uj_a_SLJI £-iLL)j i_ailie_o u i.. i^.c 

iy° 0j-L .* ..i*3 CjLcja_pe_« (jj_i 4 _lujLSL*_)I Cj^LcI 2~i yo CjJLstj (jl (jSLaJ CjLoj-L*-a_L! 

^ 5j-t nj 22jjla^i 4 i i i^r Li>Li>- 


Cue 

i j l l j i immmmmmmmmmi 

—ii_it— i. _ J iBMi mwMmmwmm . 

IJLLLLIi—L. . I ii.1 i i! J J i JMB1JMI1. _I1ML__ j. 

-„— u i l . _ _ mmmsmmMmmm .._. 

- J— -HiIJJL. — . i ilW—— IlliJJ lilt.Jl 11 

7 set 

£ jyC !uij :< J ^- H >JI u^aJi ?j-Zua f L*J Js~, 2_LjL<l!I 5ySI jJI Y . U J< .71 1 
LiLCJl ys 4 _aS ij . 4_L&j (ji (jrt-iil ys Ja La . ~~ i.VI u Lf. jjJLI SjjJs flyi-LlII 

3j_yaJI (ji (^jLaylLi L 4 -JI jLill 4 . 2 L i 1 1 ya) u g 1 j J I yaijl sL>J ^ 2 , i->~, ,,. 1 1 

yOrlJ iSjLi/VI jcjojj eLLi JxiJLi 2 ■>> 2 C ;l .l 2 jLi^ Vl 43 L y a y cyiL-o (i^-jjdl 
(jc. LjUJI CLjy3 • jJL=^ iULLa j>L; V . 2 _JL YV iLLL^-VI 3 ipi 

eilLji (J_jSj V dry. 1 ( ^ 1 . j L 4 JI jLilil) e^a^JI (Jl CsljJai JLa jyaJI Ijuij ju. 5 .1 - »--., .. VI 
Fuster, 1973. d>c. J-la^s *y&.3JI (J ^jaJLj i H n~. \l I 



- 297 - 








ijfkjCdll CU 34 J 4_Ljuua-*JI LiMiJI (jjj-iej dJLi]l 

.igt a Miller ^L-« Jj-jJ -dry^l _$■ t4 « ■'T i* i* 

jiJuLa cL»J <^3 4-Lxjuajdl LMSJ1 (jjo C »1 'd ii^L» ^ ^‘■ < ^~ l ^ 
j -i yjjlj il^JLuS^Q /r .~. i ^ lIIj t Jj 5>i rt 1 1 fl". q 1 * * 1 1) > 1 H jJ 

JxaiJ 4 jjjJI 4jj[pl jLui^ < « 1 1 i^'N * 

d_j_jj_!J e. 1 j rH\ 4 J J < u g >1 ->JI ( j--i <i I I |»J_5_o * 1 _>J (jjO ( J. I (JT^ 

.(r-v j£A]i)sJbaUj 

4_lAL>JI djjljlsJI L>L»JI g->-Cu . VjjuLo ~> J' Q ^na JI > ft a »L>J Jaxj V 
. -. A~. -^ | "I | sLui^M 4_j^J ^1 A ... 11 4jjC.JLuaJI L^LsJl <M,-r~i 1 n~J a lj ^ua^X 
< 11 ■ f. ^ 1 ■ U .1 A -wll ^ja ^ 1 A ... 11 <Lu£.jLuaJl LMiJI (J<~a-a.i ulL! j £-4 • ^ ,1 1 ( 2 >£- 

j yl~ll .U1 ■*■", II .,_£^>.t Cjl j a ■> a (_yJl 4 m ij djLajJLxll (j-4 3 1 n" i U 

j j A j j 1 1 Ji-JLj .1 ..b ^10 ■*-A 0 4 - i-jJ1 ,jrti II 3 a *1_>J ^,3 L>M V 1 . 1 

U—*- -HW j _ 1 ^ ... 1 1 ^ A 1 II cbtill ,jl CjI^j <.u.a.~tll Aj>.I ^ 1. 4 ^ il l-> 11 

• Ljj^jui (J 3 SL 1 jjt f_yo ijZ lAjj _ 4,JJ dLuj^M ^sj jjista 3 - ?\3 - ' 0 


AjjjjijVI jl JljyJI 4 jljj-ui S^StjJI t - \ \ 

(jSLaj . 4dj^*_uJI Qj 1 hr 11 1 j 1 ill 1 ill -A3 ‘ 3 jjl jjja jJS-lii 4-aj 

4_%_&jJLa Sjl ~r t 1 ir (j-C. ^jl—jJl j <i ~>J.I jJiVl (_y3 (_J^_i^a_jJI (J ^ i~ i I I iSj-^ U* 
(J.i.q tl j £ 11 t _ y 3 <lLoL5 S^jlj ^uuj i,M i S flj ‘(j 3 ^ J Loj Ljlj^_ui C iJL^ I jj . jOaJi 

(JL^ejJLi (^r*JI oUan-^ULI oJlA (j^ «~m*i .jLuJLI ‘—iyx-Cu 

. <LL)l!Ji (jjd 

(_y 3.1 • ^^,3 _^j»T Ll^ 1 4 j_i ii~i Sperling q »3 ill ^JLc. 

^l-g- jjLSj i S_^JbLla 4 ~ ... id jC . ..*\ 1 C II 0 jLJb 

j_y3 . ijj ' "J La j * A 11 dju It ^ • . ■■ i 11 ^juajJLI Jlj J_>o ^_i_Lii.~.Ll ^ 1 1 A»LjJl 
‘ ^'~A- j d-pLii 1 ^Jl ulsjjtJI (jjsj dJLlaL . l3^>- 1 , V IjjIaILujI »W> 1 iijU-ll 

djJJ (J 1 C ^3jJL 3 3 Ml (I %■ ,jja (JSi ( Jj ■>■ III ~i (_y3 I jj a- ~ !. < iil t j_dVI 
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(j^a ■ (jjSju (^yJJ ^jlJj -j-l i i i 1( jjl_Llll la_a n 1 

^1 4 k ■ .. J " a jl 4 j H.e. 2 * « I » i4_cl_pj-4 iLaJUV^J ^V _1 ^ (JSLiiJl) 4_*_ljl 

jl ^^IjJI ^ U ... t l Seljj Sjj^jus ^yJI ill j mil jLul .3 jj n-ill »1 n’i'vt JUu 4 i^.i ir.iLxa 
4 _*_jjVI (jja i_18 4 jMj 4-J^.yJuU (j^a-^aLjJl lJjjujJ .^ I 4 mil jl iln i ii^jJLI 

.ajA.s i i (j| ^ i jjl j ^ ... Hi II jj j «j t->~ ■.. j V i*^ • 4_JJ jLiil < h m II 

t_3jjj»JI (j^o i , Y ^ 1/jU i_3_j_> 4»JI (j-« V «. V JaujjjJll ijfji IjjjjeJ (jl J C , (jl£ 

d f ** . * 

Lr^! Lh 4 JLfljjVl ^j t j y.<,j,) j J i tmu , t _ r Lu3^/l f n o I I 

■t-'-wj I (jfjJLmJU j^yJI sl-lVl i4_l_iLj 4 a » i II Cl j_>.L 3 I III .Sjl_uiVI 

.SjLi^/l ( jja (^JLkll ^aja.i/ajJI 


MSLi 4/-j ...I JlaO i4jJLc. SjJLaj Oj_^Is ^yjjl 1_3<(^>JI (jb SjjJcjJI ojut 

‘I JjVI j^IluUJ 4&j aa J j ii * iiLjJ • 4-U J) flj VI 3 j£IJLII ^£.JU jJjjaJI ^ 
21 .a ’.a 1 fl~...lj > (jSLaj 2 .^1~.4. a dljjSLo 4 _jj j2jVI Sj^ljJLJ .4 _uLj ^ySJLI jjja oLLa 


,L-^*ll f I .,.-w t j - a . X 4 J <1$ <La>I J^isr-a u'"? > tfaliAj jSUl .^)Ioj-*JI 4_>JLmiJ 
ajl i~r.U * V.-^j ■ 4 ^I ■ -V< (jSLoJ V i .<Laj a j^C. I I CiLaLxJlj J^UiJIj 

).(jjl~ i«ijT cj^_J l ji A 


P T F K 
S X W Z 
M B D 0 


■ 1 ^« ■" j n/i^ Clt3^J l4ju^uJi iaII 3j^!jJ ^ ^ 

(Ju<aJI Jtljj ajLwij ^ .(jikiatia jl JoMifi* jl Jlc. Mjj Cilj 5aij ‘ j . kx& J i 4-»J 

J j jh i • i 4_ulj yLo |^a olla ^ ■ -~ >1 JM> 4 a % i t l < 7 i*i >rw I jl ' LT l.i. .■ I I a I , la f o ^Iill _^l 

; j 

3J^l jjl j j-A j.i ...~' V »;■> J u ... II ijll j u3 >_3 3^_>JI (ftJoj-a jSliZj 1 aj j ■ ^111 

ijc J > < ji ■ Ajj ■» -ti 3 j i-T-11 4 n ... I-y l^jf . lair I ■ 4 _uL j. L i ^I Jlj^JI 4 ju^w jl 4ii^jjVl 
Sperling, 1960. 


- 299 - 




La£ SjjjuaU ^ ‘I All jjjQj jjlc. l^_uS 4_UjJijVl 5_^l jJI 0jIl2 Jla T iJU V 

Lo£ <_lubj3 Juu Lujsjl (j »J ^ gj La (jl (_5l . Lbjfflo Cuijj j^yLi . U.'a* ) V 

<jL I jut .(JaLSLlI ojlj-a'i ml) j-3-sJU aJL4 jSLI 1(j j I m I I JL 9ru . l l (_y3 

4 -y._i~ ~ij . oljLil 4 _*JLsu 4J ^L/sjJJ juoiJ uflLS tZ<£j fjJusj l.g.auLlaj ,ja 

njuJI ,_ptaj - lif. CjJUcj La£ ‘lSj .' ^ jU~‘U 4u9jll CjLsL-VI Ji-ljuj V ii_il!JJ 
a 'j*j • a j .j A .SM Sj-SljJI (jLj ^ .t*> jl, >~i c.VI Li—a-usj IjJ . 4_>JL*_U £a 

4_*JI_*_U ,jujj ,jus J_>. (^Jl 4_>-l_>Jl <LUi (j.a. 1/u.j .Jj .‘ " <-i!ljJ^L! 

(jr Lc £^Lla^LJ I 0 JuauJI (_yjj Oj-1-ua JLaj ^jlJt ^£jL 3JI J,0»i) (_£jjJUuiJI liJIjJ jU 

* ? * 

Ja.tii3j i4-iSuui.ll (ja 4_sl Ju i^j.i^i i II ^LajJI 4_ujAj*)M 3_^SI jJl Jlau Lajj 

4j< j .illI 4a>-jll Jl L~ (jaa. . L$j a U ."j 11 ajjl^il jjJIj cl -a-1 II jlaLLo t jll.a-.a 

Lyj *J 4 _i ^ I Mill dJuL*Jt i ntrmiM £jJuJI 3 JlC.LuD Jfrjl mil 3 jJju£5 

4 ii u > nj As\.i ii cL **■ Lit 4 cu/s.C LjLLj .4 -l.SJJI (^ll Jju>-_^uJI 

4-ujJuVl S^ljJI j.iJic.1 . jaij .^1 A ... 11 ^^c.JUuaJI clacAJIj .4-uluJl 4-j^.i^.i.ll 

w # & i 

.4_uulSujVI ujUaLuJL) l«» ,y*aj VjUc ILajjl ^ ISjjALa ULv V lj 

aAlioJ,I pulvinar 4 j. > i mil a' *» 111 (ju cj! 31 >uj .a j <.ja ^3a t _ 7 ^ 
j-al-ujj - j A -ull aJIjJ Julj 4jjIj (_yLa 1 • 3 J-L L jL>- c-u-Jeluiij .4_.Su ■". II (Jr 3 

( _ 7 la T * * j^JI 3 j^L>JU jJallllj (jla.i.iJI ^ A s .^11 cLdll LjL>- J>MJI gJtjiJl 

. JljJII 4ju^_u> 3_^Slj 4ji (j ■■-«■" La I jut ( iT ).4_ulj 

i 9 

jl (jSLaa uuS jjuaa V - \£j " (_y£.JLl a ■ ..I . ,.i a_u j A jVI 3j^l jJI ji ' A~ c. 1 

4 4 . 

Lutx^J *(1^3^^ O - ^ ijL>- ^jlu^jlJI lLdLJuucJ I vau 4 <uJ (3-?^ Lllu * 

J^uJI £>4 03^ i4_u^aj^l JlU ^yXi <ajJI 3j.uulJil 4jtojJUiJI jL^.^1 

tJLA jl fu>.\ 

iSji-rt ^yC^lb 4 -u^jjVI 5^SI jJI vlauip uj^LaU 

* # . . « 

(jls«.i ■ J A~i ^cj | jl L*uj_uj (_<■» Mil iSjuLlaua JjjieuJI CjLsjJjJ.1 

(_y£.jj| cljxiat (jJI usLLjJI 41313 La . 1 a~. tj -tSjj* <~i .Lbjutj^. ua ■■ U. Aa Ltlj.~i*a-a 
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<j-a jll oLjjjVlj I (JIj-uI (j-« jj>J-!l ' S b >J l!iLaL>oVI (_jJ-£- 

4jV jl iLAjjI ^4 Sji^' «_3j|^»Ji (jia-*-J -(^ - ^ (ft-m4-11) Jijjii (^l (jrl^-i 

, i ^ > . d i ...1*1 1 4 j_j_i^3jl1 I i"<1 "a\l "" VI jl i~ >VI j^jlj i ^A 1 a l ju liLJl ft-JLb 

't£ j ‘^ • ' I ^jjGJI {y> LlUJI (J->-lj_ll (_y 2 La j-a-cj iijLa}Llji?l aj-a (ft-?^>- 

\J «'J aj ^ £ _.->■ i 1 (>„> 3.4 sb>J fjS 4 J 1 1 <*>■». .1 1 L}L>J1 I lr - 1 U L XJ 

j .**. i l ~i L_1 Jsi a 'i (j I < 4- L j ljU (_^bl—La (j}F-l] 4—J ..1—»—"l-U —-) 

. 4 -UL«JI 3^51 jJI lgl>ie3 ^yC-^i! 4j . iuf» . »U cjLLLjjVI 

e if ..... 

ij £_/> 4_i_i j r^j I t 4 V ( _ ;r jJI (J^tft-3 j-*-* 0' 0^° 

1 . A ■ > ■ . y\ " l v 1. 1 * j l y>*^ 1 ■ J .’ *** ^ I ^ - -1 11 (a Jk A a s L>Jj ^ yL-uJ l ^ j C - ki ^ Jl fr bell i 

jJjjJll .M II JjlxII ^yla Jai-aLlj a^^UI 4 j>4j <L*-aL>JI oLajlftll 

JJ 

^U l; 11 <jJLA JoLi-lJi j l ilg> l ,^Lxj . j.A *>>1 I ^£.*>-1 3 J i4_uuuajiJI Lj^Lsc-U 
LuufL US • ■'> d 11 A 4_uU^-UI iS-iJL2c-fl *LuIit 4 \ n >• i 4 Inal 

1 Vlf- VI f V i .^Vl (JS d 1 i-i^V -ll l_j}L>vJl (j\-3 ijjl .4 i t I I J ^ . d . H (^3 

• A^j^IaJI dJu^j JAauJI {y* L$jLa I j j l aa g 
Lx^L^ Lii j ^ n" ■ u) ^ji JoLi-JI \ jla ^ji V « \ 0 i ^uiaJ I iy3 ^jl 

^ » s „ 

4_ul>-jJI 4 | ~1 I I CjL2lL>- 4_jL»-*JI «j-A Ja WI~1 .illjJUiJ (_ r C.^JL! L:r aSLJ 4 '| ‘ » -a 4-> ~ C. 

f\ \ : ' 1 1 a ^ 11 -t II a. 1.3 a cb^J_^ ^ _y I 3 t *i I I r .. 1 is\. 1 1 wbftJJI LJ^-J 4-1^ 1 i~ I I 

SjjbJI 4-_i 1 isx >.lI iZib-a..'>~J1 jui-uaj ijy^ • jL^ll i^rv, Vi 1 " j3ll oy - tf .Vi^l l 

*” , p 

.^jj.,»,.,l (JjjLuxA-)/ 4 _bl$ Jftjjuaj i4JbLj ^^-*11 ^ ftjj_^>Jl (>a 4J-b»J Oj A .. H I 

J -. . ^ j I I .~il a j l« I I n . 1 J 1 (jjj^iaJI ll/l t uLLU. 1 LftJJJ g^-LUJU bJoLi-1 1 3 l^l IJ 

.^bjJI (_y3 .LjL^-~.ll ^^I_ > )j 03 4l«L*JI 3^5HJI (_yjl 


t ^a>ail 0. \\ 

■ CjLLftC. 3 jL£. (j-a i4jjiibeILa JJLjj ^jjJl tS^ySI jJI l—aJLjj 

1 ^ j j 3~ f\ \ t a ! j a t i ^V_LaljJLa (jjLSLJI Joj^j j 1 ^ 1 I I Isb-)jVI 

t _ 7 lij4iJI JoL3jV! Jbw’M (_>3i*_) 1 ilU~~) Luijjvi UJIu C i jf.i <1 a 4 

. 3 .U j ,~,tl jwicj 4 _lL y. 1 oljl>ll Lr>j LLoL33jI LaLujI j^jlaLiJI 
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JLSJlVl aJLJk jj_LaU (jl (j£_<u t»~ 4 lj ^ ■,. jl.j.Ic.VI Li_t_Jaj iji 

. jljlaJI (_y£.jj ^yjlj^-! jLoi-l (jJ! 4-JajJJI 

i»Ijl>JI ^Li. ij j 1 i<L>-ljJ 3 -)Ll£J AaJljS (Jla iOLoJju 3_jjIj->.VI 3jf)ljlJI 
4 3.1 till <Ji)ljL9.Vl <Llju3jjlJI SjSIjJI j-Liiu -jjl ■•~ll ol£j_>- ^a 31... I... ■ jtLJJI ji 
(jLuVIj . I JUj^j jifTi 4J3 jala £-A 4 j iijt-'.i.ft.i I ni l 3 j £>\jjl (JxUjjj i4jjl jJI 3 j-u^JLj 
i5j_SI jJI (jl i 3 ql ( j>i 3 JljJ— JuJI CjVLjkJI ( _ JI j - 3 jj .^".11 SjiJI jjl {ja (j *^ \ ■■■ 
oLjSjJI (jJI (JjjuajJI Luaji jjJuLijj 4 j.tjjuoj oLjj^j (jjjSJj jjx, (j^iLUt j-atfj 

( _- r JuC. (jj-al (jjj3 ( 31* (jjj JaaJI j C | _i III jljjVt tVJ_* . 1 j i jj ->- " (jj HI (J* II 

.(jrjjtlj J Lj^ OJL (jj 3 ijj i4_i 4 in njJLI Ja^ujlll ( _ 7 C.J_uaJI II ^ j.ij (jrjjjljtJI 
4JjjJa 4-i_ibj_*JI CjLjj ^.1 II (jJLc, .V alt-i V (^^jJI (jl (JJC. <~i I (jjje-objj 

• t^jJJ 

l q ~r i 1 j .4-In i» i 4 j t i<*»f, jjljJ C (jjjJeJI (j A j ■^1S ) I <~iVI JLoJjlj 

4^jjJqj liliJ lj 3~j .(jjjidJl Ib? 1c (^Js LoLoJ 3jjJl>JLI i4j.al.tjl 3j^l jjl 

.4 n j (_yj2 (JLa-.li jlj o~ i nLj 4 1 alt II 3jj£ljJI j jSa jJ I jl . 0Jj_5c_a <LjjJL3 

. < , / 

. j Urf-Vq Ct^jJ gJLuj oljLuJI Lgjis iKJjtJ l ^LmjJI ( 0 L 4 JI 5 * •..' 

4jjJ (jjl£ (^1 .(^jil £A JLoj I JL) <LLaL*JI 5j^I jJI ^ ■>««" ilju>. (J o_t j £LoJ (_y3 
4 LaLjJI Sj^ljJI Jjja-j (Jjlsej Lxuo iLlxIj jjSL) (jl (JjoJLscj 4 l.oLtll 3j£ljkJI CjljjJ 
(jj t . jta* ) hm V (jJ jJI (j-tbjJH jl ^usjJI ji oUlj j -sll (_jj (jX.jJJ 1.0.1 III ljLpj.1 
jjLuul Jjjh. I jl 4ji (jJal . 1 ,»j» io (j iX t Jl (jj£L) V Lojjj - ("d'lj .’ **- (j£. tiuJLaJI 
(flJ jJ (_yJ-3- .fJLJL) j t i . ' .u (JJaj (ji (j£-A-> . LlX.1 j (J .3_i_i.ii.ij> i4.l oLtJl 4jj^I i (j_o 

.liJJj Jju 4 ic. JluJLsJI «^U". ■ 

(jjj-ieJ) (j—o (JljjJI yj-ioi (J. ^ M l —J-9.VI (_oL>JI (_, l.C. ,4 _hj_3_)V| 3j_SI jjl 
•LO 1 * 1 . '■" Ljjj^jib (jj^t! “4 jjIj (jx (J^l j.o'i.i nj 4 jj..i<tij Jl CjLojJuJU 

* 3> -jJ (_yJI oLSj-caJI CjLvj-o 4 a I -7r i (^jJI (3^-jUI ^jijlJI d ;;■'*»* II I 5 "j J 
4_tXjuojJJ 4 j t ~w jJI 4jJUtlJI Cil 3.1-fcj juV ib*j ' iSj 1 ^ ' I (_, Q j j 1 1 ^■jJlLII 3jlc.Luo 
3j_u>.jJI SjjjuaJI (jl JU^Lj 4-jjjJjVl Sj^ljJI 4 .i J.laj jjSLj Lojj . Vj ^ j*~.<Vlj 

.(_ T X.jil 4 ji m 111 oUoLujVI (3 jLLV 4ajl^ 3.~ 
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ji tULajj^l !jj& LcS *juu £ya J-&'$ CiLa^JUlb JaLali>-Vl 

'" "' * 5 

flJLis ^ ' y~’~ .[_y£.^JL SjluiJ ■ U <~\j“ y*s CjLLsjJ 4^ZLula 4-jjunlj- <<LaL*JI SjfkljJI 
(_ =r i£.J tillj < _ ? Jl Jjusi (jt (Jjiij .3 _ MT tan II (jl t,C, jl j~ i >.l LT i S^SLoJi 
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(aJ l-i jL jJI jlkS i_«s£ i_ul£:(\ ^AT _ t ^ \ I) Williams 

^■\v ^ " The Milk Train Doesn't Stop Here Anymore t : a . :r« j - 


0 ) 


(jjj-*-* . jZ j i; o*CI I 1^2 3j£ljJJ 3 . II 3j^s.Vl jJjlU jjUbj Jo-^j (Y) 

• Ja-*l4 jl mi l f_yo\ _^J3Sfl ^jlU 4_Lj^ io ± ijJi-jJLI 4i-Jaj^ .3jJl3Jl 4^JL£. oLa^Lt-al) 

3> j 3>SI-i-U JSt 5j . ju .r. i ,jSJ £j_u.i u «lj A.. it .DVDs jji 

J j . w Jl SjLkJ tjL*- l^jSJ ljL>. 3^51 jj .^jll 


5>SlaJI {jc. oL»jI j qLj u .^ Eichcnbaum. 2002 ‘Squire and Kandcl. 1999 (V) 

:Dubai, 1989 ^Ljl .4_ddl_^J 3 ^ j > t _ r lg. 4 ojj^>JI L^jLLLjjI^ 

. Martinez and Kcsner, 1998 ilxDoux, 1996 .Baddeley, 1990 
Princeton u j~ • •> 4_«_al_». Tsien (jd-aej ^j_>. jfi .5-1,(i) 

(jr^ NMDA I juu ojl 1 3~ i ,i a £y» jJaLJI JSLiJl ^c. lji_a 3_.il I 3 ....; j U . 

ciiljl^pJI ,ji Ijjsjloj .oljLii.1 ~4x.yas*ju .(Tang cl al., 1999) jjai (jjs ^ jjiJJLJI 
jJLJI (JS-.iJI (jyj (dajL»Jl *_isM3>.Vl (j-dSlj .3 _j 5I jjlj ^i *"■ 11 c.1jjl5 Cjjj-c. 31. • q 

<J3^i - J . ' 4~ " ‘ 0 (Jik> crh-=*d' 6-*j ur* '-‘-‘j J.ii'i... a j-iLJI JSLAIIj 

!>* J Jt Jq i » l J^wj JULVI |ftlju ^JL3 Ua i3^aiuajl ,~,l*ilJ '■*-!! J AC . M ■ U,' 

JL>J.I I j_a 4 _j1jljk j_ 1S 1 giLii Wittenberg and Tsien, 2002 ^LSLLj . ^t it . i t 

• 4_£. J 4 4i) i_fj J_rtoJLl 

cJu£ - Li-A L^St 4Jalla>J Ca-iu- J Aj^aJuJ! jJlj uLaLJUJl 2 JwoIjlU 5j5»ljJt <LuLj 

Ijja 4-tiiJI j.j_luJLSJI oli^ji j-SjZ £J3 j 3jjj_lIs (jJJ .Jlill J M 1, 1 .jJaiJI 

(Jujda ^^IoLAscjI d.dL..aj Lea .,.^.11 

v_J.a LjSjJlj jL^j>JI 4^.1J_>. *Liii JL-Ij I~. It-J 4 jj-a.UI Sj^jlII Lbijj ^ (1) 

( 4j^ca \ * ^aJI Jj~u i4> ^ _j i^i 4 I (^Jl ^ i H jl^>JI vJdj Jjt3~t . eda^j 
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u ijd<ll jJO iLLiu 4 *I<| c»J! £V*jJI oAj* 

fla .(McCullough ct al., 1999) jjJU 4JL$Ja ,^>0 dUi . bj>ij 

1 - > U,,» 11 jll |«-j yij .Cal^ixu Jj- 3 tljuxVI I aL^S L>-i—A>^ 


i'a j nl* jjj IjJ^JJ 4£.Llu t <i is\A 


.((Qj>._pll) ^jjLxoi Jj^I (>• j<Jlc. :(Kandel (1929- Jj->jl£ aL_jJ (V) 
(T • • • f L:) vJoJI ji J& iSjLio J*$i Jjjj£ JajJI I j-4> £j3 (A) 

(Kandcl.2001). 


.((ts-jjll) ^tj&Vl 4.mUi oLj_y> jjl £_jj :SlUgS 4 mIt i jU iitj($x*JI (A) 

Mackintosh, 1983 ^iajl .oLxs.1 >* £>Uo jU . <15Lft i^lo/AJl JoLyjVI cjLojj! (' *) 

Frcndt and Fansclow,‘.Squire and Kandel, 1999 tTully, 1998 iGallistel, 1990 

.Medina et al.,2002 :Eichenbaum,2002 *.1999 

^ .Li A aj^j-uoj-ll 3 sc ... III Cy> l- l - >S jASi JoLijjl 4 j». .,Ji aJjMS JjJo ( " ) 

,£,13 Ojuo (oJj 4jtiL .ju>A >4^ * 0^ ‘*^>^ WA> 

jiVl £i>Ai Cu*2 I(>o £Uai^,l -oJo>A ^ ‘ 5 " , d ‘ “* 

Cuuj' iJLULI Ju_uu 4_«: Cilj^sVt US? 

^Oau (d ,> ^-....j fj .(\_Je_i^aJI fdj jxuxfl Jju «1>*JI ,>. 4Auiy 4^-*-^ 

3 Oj . II 5 j_i <-y ...* (<J .4 jX 3JI £}ljU>Vl (jg-j UXusj (jr4>-i A>lujjl 

Clark and Squire, L^i >»-4 lU JoLojVI ^ 

. .1 u-.-. dsL_yjVl Jl£Ai 0-* (1)W c>iaJl ^is-Io «.yAJ .(1999 

3 1 , II. ,j\ r -.n ^ (Baer and Dawson and Furcdy, 1976 Fuhrer.1970) L_cj 

jjjul 

Ohman and Soares. (1998), Garrillo Gabrieli, and Disterhoft. (2000); 
Knuttincn et al .Carteret la., (2001); and Lovibond and Shanks, (2002). 

3J .3-....1 I JLut^l uic. *(T-A fwilt) Cfr! 3aJo>JI 4S5GJ1 Js> 

JaUjVl ^ jLSVt <uo1j ^jJI JjSjJ' jiJJl 

.(jo>._yil) ^ <dlu,i 41...1. ,: 1 uring gjjA (' Y ) 

a jus . .Luul ■-•*■ .* tt *4ji cy^l J «“ l l u3>iuLl ^ylo^AJI JoLAjVI Jiu 'i ('T) 

. Han et al., 2003 ^ uj 

^ ^3^1 I jus jl .^,1jAaJl Ja 4u^LoSM 4j>U.I *L»J j^s Lie. .U»«i>jl (' i) 

JaLyjVt ujL^AI V (j-xlj ^5Vb e^j-idl JbLujVl cuL^l crfS-^ 1 O^i' 

ol C- .jl>- J 4 R. ^ -(Han et al., 2003) ^Ly-JI ji >»-4ai ua>StJJ ^>^11 
* 


Jl u* e , -r .u 
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3-LaLjJI 0j£\ jJL 44a jX. j-iuil jib u Uj -Ml JsLjjVi 

.(Carter et aL, 2003) LkLil v tu-- ji 4 ** 

L^laj .3 j_£x* j.LiJI jjIS 4j£lill cjL>i .jjuj L» jjl2j lujx u . : i 14 a (\ o) 

(Heisenberg and Wolf, 1984; Tang.(j_^_JI ^ j^dl ,^\ 3 , t L3ilVl 3 _,L^Vl 
•dUj <jJ! <_fll— u>\ and Guo, 2001; and van Swindercn and Greenspan, 2003). 

Ly lo>«Ul jiLu Jla erfl JLjj> 0£L)I CiLsJLj^aJL Jajj fl .~.J v 

JoLujVI i_ijJauiaj ^1 ,jSL «j Ja .(Tully and Quinn, 1985) j$Vl ^LUI 
uit £4UaMJ 53 j_u,La ^(jiJ iJi*. 4*^1ejLjjJI l -,.- ; t> *.Lui u .._.i J (> 5^L 

Griffin and Speck, 2004. jJojI .o11(^l>JI a r a .*, q | ; „ 

(<JIa : (15V _ W i) Skinner j.;X... (n) 
.Scoville and Milner, I957.H.M ^^x ^^UoVl . J I u s ;J (\y) 

^ 4-v.LUI oL^Ijj U^jh^ ^^UJI d^JI ^ dA^jVl fuki ^ 

Jlji Milner, Milner, Squire and Kandel, 1998 . Corkin et al., 1977 , 1972 
*>?4b ‘cd4*-I-*J' cr« 0 ■ •A JI Jj*. tLtlllj 5j^UI .i_iLuaA.V(j ^11 jjj. .a .A j< . . 
o>»i up> Jjf* cLaJJI ^ix. J .(jjj-jjLxJI Jlc. ,o>«i Ojj <> 

»Jj.bJI tbtUlj 

anterograde) 3 .uj*. 4jIa*.I 3 \ jili*. 43^** <jx ,<ub jxx. s^si jji ^iu (u) 

aj^l j .(retrograde amnesia) 3j£l jJI u'- L ^ <>» 4c.>lio oL»-jj .amnesia) 

• <ja>x4j ajIaj diljaij . d..i- ^ jjlU 

iuaASacks y-SL- jiJjl tjUacVl ,*JLc (jSLscj .‘The Lost Mariner 45 LJI ^yur ^ (\ ^) 
.(Sacks, 1985) Lut j <^>111 ^ ^iJl 14 a ,>> cy^ 

J*j .4jLj*jj ji3j jtial .,£*3 JSLij 4jliUI lju , 4JUXUJ <CjLu»j juu (T •) 

>h ^~. . L ' 1 ’j *'^1 .'^jVl 3>*il &2 j- JLc r<s^, 

>*“' -(Wilson and Wearing, 1995) "Li*. sLpJl x +3 Ju. 3 

J& uis. ^1 ixaLsVl 4. jf .1 , aJI jloLil tJ^ji ■ . ; .^ 1 

■Damisio et al., 1985 ^ . 4 j 1 a . ^«~n ji t ji< j-.t 

- ajSU >^.Lk]| ^ 3L*JL ^Laa.yu tfjZ Memento jtsij" (4jill (Y \) 

cj>3 cr^ *-3131 , LrU S x jjLUj ^li jjJtw. 4 i&a« , Lenny a 
.UliiJ ^Lauyu 3^. ^ .4LJ.J3 3lA Jcr JJ Ojl <LilA IlAxx # Ll5l Oj-i 
vjI^j -<AUil JU* ^23 V ilia*.! ^ J^UalJ 4aAj-o ajLi. 13^1, 

(j3 »>SI4JI 3>«.l iJiliia ^jl L^j| <113 3i>i n, 4j .„ 31 L«ljJ jtSjj" Cjj£ 
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JLfcj . Y* • \ ^ «No!an ^A.1 <j-a ^LlAJI^ . Lt julAJ! ^McV! 

. ui <^r.Vl pic. j^Joxa ^LloJI Sternberg, 2001 

|<UA> ^LaJ ^^3 ^p-uiVI £-xbjJI jL ie'll tjr 3 Lut - cbj IjJ (YY) 

Luj L )^a-all ^ JlAo c-L>J j 4jij u\ Jl 4>Jl u l) <^a ^J1 £jJuJI (jA LUJ 1 j-U 

,j$J (^3 2 j^uA-la (J 5 ->ol OJ -2 {& y^ U pJ*\ «<« " i 

. L*jA3 

jl oilo»M a 1) cilj^ qJ^-Vj! £jj ■ “ t _ T l>-l J Ji^w u tjj y k+j£J\ '.scratchpad 2 j&Jla (TV) 

oliLJl 

(Baddeley, 1986,) JLpb ^1\ ^Ul pile. JUci ^) AUUJI 2 j£\jJ\ 2>SL3 g^J ( Y i) 

1990,2000 

*cJl£ LojC 3jJUfeTJJ £ya O^AjuujIj (OIIj jj Oi l {^Axj 4j*JU-a <^3 4j j>.«*/-» {jA OojLl (Yo) 

juiaJl I JL& ( (jr ibl_p3l ^5JLu>Jl jl^SaJ t^J AjuSjAJI 4j>Ij] <Jj3 3L?c3 L^m^3 pJ 

if 

. di ~ 1 1 < 21 >JI {_yi ul )-^ 0 Cy aLjJ <xUI 3 L 43 * 4_>JLti jS-lAil 

Ji.ljJJl jj-Ci 4_jJl3Ij J^LJI Jxa^sJl ^y3 V0 ^Jto-»l (Y*\) 

■ Ajj^JuIj 4jjLpc^i {^3 cfJLo^jVlj 2 jLA!l «Lxj( 

t * f 

^ t-iL'il—i_i_U LiAi aJ . * 3-i A Mj oj^a^ 03^ 1-tt j-lAj *Y _ jji +V ^VI^I^(YV) 
j ly 1 _ JLU1 j iAtfJ lj 1 j aa!**- Aij^j 3J*5?j olli 5 jL« jLcLuuj - Miller, 1956 

.(Cowan, 2001) (jr lx>a y_« <^ul3 A t"<«1 Ia» JuA3l. 3_jiejjLiJI il>l jl>-VI «jMJLI 

.4AL«_Adl 2 j£ 1jdJ j>-\ Jlla Mj^Io ti3j jljxVI (jAjJ tji (YA) 
\jj LujAi t b^ul li yii^j ^$jlu tLui/Vl jjl£. ju^j VanRulIen and Koch, 2003a. (Y^) 
^^3 ^_>.I J Lid lAfi> ^uijj AU j JjA « 2 ^_a ^ 

/.0 • 4-JLj 2jj^u 3 4^1Jl ,a*i -.I Juji (-(jA L>! jljLt!>U 

- i 

jljLcVI lijJJLi > J jyt^J S_)j irtll liJIjjl (jj-S- > . . l In J 'i i L7 £. 3 JI (jjj jl JLC.V1 . LxJj^J 

ja^j Vj 4 jjL.j oj-i lillj-sV 1 -( Bar Bicdcrman, 1998,1999) 

Merikle and Daneman,) I 4 J 4 jIc.jJI 2^3 1«j ilajjjll ^JaL^Vl ^ 

.(1998 

.Vallarand Shallice, 1990 ‘Shallicc, 1988 (r-) 
Riddoch and Humphreys, 1995. (Y\) 
Sternberg,) 3 l.al < II 2 j-£l jJJ J ■ ■. I .■■ a J^a^j >_ijL»Jj (YY) 

1966). 

.(gO^^XI) 4j^lujj JLJI lyA i_iLua£l |dl£ : (• 1 ^Y * ) FuStCr (YY) 
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:(T- -T . mv) Rakic WA^W( T i) 

,Sj -a-i. Goldman-Rakic, Scalaidhe and Chafee, 2000 :Fustcr, 1995, 1997 (To) 

L ^=ujJI «L>J (j«a 1II oLajial aLoLiJI jJJ 3x.jl_j ituljj Romo el al1999 

. Aksay ct al., 2001 iCompte et al., 2000 (T"\) 
(_>^>L>- j_ 4_*_o .Massachusetts Institute of Technology jLuxii.1 :M1T J-uaVl Ja (tv) 
.(fi>jult) td/ujKi Ia.. i4 TT lya (jjioj 0 .£Jujjya£ ,ya CabcjXJ 

4uL> j < i~ < u~ .JpLa^J 4j%LujI I'iij 1 Sjj m I I j £jj ^ 1 r jjlS lit 4jl i (TA) 

. lr* 1 <ali~JI 4 jr. ) L ..ni l L>}L»JI j ni*n ^ 1 c. . | J^Uji ( _ r £ju>Jl 

<Juu>fi (Miller, Erickson and Desimone, 1996). JS1S ^ a ^ill ^LUI .■rj ^ ^ u 

(jri i"\ 4 3 In i 1 1 (ji jl /j 4 j ..nLjJlj J^oLi-JI Jl!I LiLi. Lyle. J IJ 1 <_ijL>o 

.Miller, 1999 .Rao, Rainer and Miller, 1997 

>' > I I I kiUi Loj jn.ll ^niill t^JoLLs j_cuJI 4 -LaLjlJI S^5liJI J * ■ U A. ‘.* (T^) 

Fock- de ;Courtney et al., 1998) 4*ili. ^UJ jLLu Layij 1 o £>J1 

.(Pochonetal.,2001 ten ctal., 2001 

()IL)U .olj / . 5 1I I |y« I*_)_>. I • 4.1... 4 -_l*v5 ^; Ijj .... (£ • ) 

and Gehrig, Loftus, Duncan : Potter and Levy, 1969 j^l j ,Cjju>.I oljjJaJ 
4 J>3 .^iJI JaLUl jlUIIj :t\\V Gegenfurtner and Sperling,; Potter, 1993 ; 1992 

.Colt-heart, 1999 


. jUII ^ ijjljjjVI oUlaJI j£p cL^Jai Billock, 1997 :Crick, 1984 y^il (i \) 
Perrett, 2002. Kcysers and ‘.Rolls and Tovee, 1994 ‘.Levick and Zacks, 1970 (IT) 
^1 uM^JI jl JaluJI JlLo ‘ mI ( ".K m i qjC. 3jJ^a JlSLit ^l l " -W(tr) 

t^juaJI eLeill Ij}L». Luuj 4ji Freedman et al., 2001,2002 £ai>jl eoJ i 
4iAj jJlSl | _, j.i. -^l l y^UI sL>J LMi. .l^jli i^SJI (jLfl^JI 

. I .K j»l jU« xjlfT (j) fjl .3-ljl^JI CiLa^MI 
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JjM£i ^yjLUl Jmrttl 

^ U j - 1 ^ 

<>» c^j-oipl 


Belqassim p^Jili <>» t_> j 2 i\ ^£->» 6 ^- '-^ < 4 lAJI ^ -ur. 

‘i * a Jj^la i-.a j ^juslSjI - 4j La '—3 jju (jl < -< * .a gJ I £>» tl)^ <i—(Jl^^ 

>L> JajJI (_,!£. 3->lAa oiAj pM£JL Lkjl^ai <Zj1z> 

. 41 x 33 LjAj La iUai> Cj . UH .(Jaju L^Li 


(') "Ajil^ll (iLftiiJI" (jja JjJ 


ejjb j IVT t - 3 A..A t 311 0 ii*> pcjJ IjSLa jt iLuuJ *u>. u* u^? 

1 xj MU ~.l iliLua .< jj' - .. i 3-Jjj^a i<4_ul jjt J-C.IA1I (y> 4,3l~i -> J.I ola^lAil 

( * &~'*U L* ■ oLuaj^JI 43-lALoJI j^Jul • bjua^j OJ&-* O ^ c r' ,<i ' a ^ 4j-jL»J^ 

CyuWh JLalsJ iW 11 (JL« •Ur £ ’> J ' ij *-±4 3 

IjL* (^a .4jjjlj 3j-Alia 4jl .(j^SU ioxojJsJI V ^jJI ' j 

p jl ALlj p$J 4-X....J.1U J^Ja V 11 _«l>-*-Aj pJ _$l ^LUI j-*-£j o! Jb- 3 ^ ‘- »k 1 ^ 

( T ). LajaC pJLJJj 

V pJLaJL p-lgJ .j-3j Lit (jrJlj L a_ > 3 ,C. l-A-* 

.jJal^JI ^ , J J u~l l .CjLxysj^-ll i_3^Joj A> Ijjt ^ o r «Li .ta JLoA»b 

Iju j mil (jV i Qj-n ~ i ii a 4- j~w LI3-° i) ‘ J 1-AAJ • 4_ul j j£ L» 4) *—*Lj 15 tyjj 

ijalil 3 jA£ pljl i ii a (_yi3 ^*LlJI (_ r L^_J ulnjb V i I I 1 _ 7 -b. 3j.l3 II £-a ’ J.' 

. J .-.,r. £jljjl JjuXflJl LyS 3J a3 ill tf jjk JjLa (_yj3 Jp-jjt ■ jL*4 jLui-l 
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Lilj - 4 _i . a aVI 4jL!L> (_ y jLa 1 — 1 Ji-lj is\ <u L«j# j_u£JI (jl 4 ->. jLa 

*'j.i O-A^j (jjLp- (j» SjjjS frlj^>-l (jl (^yj ^uiu (jja Six*. (_y3 jLaULa . jj£i 

jl > **> ■ 1 **r ~i II jl 3jL_> im, 1I 5jl j 3 Jj_o * » A « a VL*jji _ - I _■ "■! ( J« al .jjl \j . t -w 
* (jjj i LuUL — ^jJoJI jl 4 JL 0 (yjj uibbjjl 

J- >> - ( J^ ili ) 4_jj£w4 ^ o i n~i . 4_JLl]l SjJU (_yi ' i ~~ Culj ■*!•■< A *» JjoLj 

.i. < m l i a a Lb (_yi 1.^. ~ < K i » (_yjJI 4bjJh£[JLj 43 jjl>j (jjj (jSJ idLo ,j ji • + * ~~ 

•f 

(jU > * 1 4 1 1 n'l ji jj Luj . i ‘\ I i l y (jj# ^lj JL£». (jjj LaLu JLt»- JCi n I lilijj lilcLa.} 
1 t jl > *i l <iKI I jJj3 V (_ydjJI c*il (jSJ i4Jtx>-jU.I ■ ‘11~ ji 4 j15L>JI » i *• 

-»_;•>• ■ , ; .4.ujUL 

U J£ 4jLj eLxoSVb _ (^cljJI jjC <,jjbjlJI jjj La . I JuJ> ^yS jjjls. V 

oLj-SaJI jl (ji ij . m l *w ^M jl jcL5J.I j-JjjJ (_,3^j V JSLLj ^LajJI ^ya ^jj^j 
^ ^ J «*’ < * ■ ^-»4<l ~ « I I (jj-aJI Cibl^j JLLa LuujlSl LcjjJojjO (jl5 _ 4_tcljjl 

4jjj_»-ijLII oLuijJJ 4 a Ik 1 1 bLtlll i < i .«<j ' , mtu .i jju£ tyjj-c. jSLLa Jjl 

Lajlj ; A ~i j c - JL Li JIj (jjj-L’tf I ,^4^ 5^ (jLubVI jULc 

* 

•ij^-j (jJ^- Ljjfcjjia <CLp. JujyS u_JaJI CjLjjjI <jll A~ ^^3 t d. i ii 
(jjlaj bJjLuJI jjjQjl (^lc 4-3 jL>JI (ji^j 4jj j^,4 jLSLalj oLi£j 

4-li.i j JI Cj L l I a * I 1 J^eLS Jja j-x-a ^yJLc. Vj.3 « a jLJj jaixJI ^JuS 

^ . ‘ 'j' jjJ' (aL^IL j»j^3 .zombie agents <* . »,., .i .*j) J-alj-c <j£.ji La . 3 ■^^••■t i 

oSJ •tyj^ajj JaLc. (J » . fl i yL . j i "i l l jl 4 ^aSL>J jl juL0.j CjL0£ (yi 

(_7"L. j • jL>JI j| 4-jIs.IjlJI 4 j . a j v jjl 4,j. 1 Qjl JjLi. d_S iS ^1 1 i « j 3_iLc. 

LLi^ jlj- a ~< < » La 4_jj_ajjJI J^atjjJI (J. a . o «j->-L... II ji i Aj ... L A II (_yjjajj jjuSLc. 


(ja.AU V 1. 1 at 4 Jil l ijJ j i Lm Jjdj Jyu t 4 lJaa 4 11 4 4 * d i*', t J^| ^jJI a J I 

aLi^?l ji 4.a-i. i Vl oljlj.L - >. l l liJjLa £j_ij Laja - ^«j (jjLSUI (jl Ajj j ■>. I I . 
JSuoU dUi (J*Al Lujj 4c I jjj ^lu 3jjl ^ . m i I u jl I4L0 4cjVl 3 .KII £jJ , Liaji 
• (_yCjJI Jj.>T~i 4 jbLu 91 j-yLca jlSijjl ^ « > -j . LaLoj ^* 1 Al~ 
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4_> a joJ I 3U#J1 4jjjocjJ1 \ . \ Y 


i -*1 Kjl ...J | a d i ...1C< iVl JLlSVI 4_i_LdjjJI CjLiSjLJI 4jluii t Ld ^ yiJt4J 

Cjlj-dd t ■"~ (ji_a. Ji « >»JI ,,'l.Jj JLac-d (_y-3 J > j J o^°J-N 

j ■ <* f I .>ij .>» i (ji^- ji n-fJLLil jLutJI oI.i.li.v (Ji-JLJ jj i i lrn.i l ii *1 m k i i 

JLt-aVl oi_<b .cjJw^o JLxSJs \ ~ 4- i » ..j o' (jS-*j • 4_L>-Lj_a 4_Sij_> /\ 4_*Ja$JLo 
.^LajJI £JL>. _ji (_y£jdiJl (^3 jjIjJ ( JT lc. Jmlnjj 4 jljj-ujJ 4_uLil3 4 _ i , m I ^ xjVI 

|j m/l"* d .1 i*C 7 d j (U^d d i . ..I C « ll VljLfll 4 -*jLdJjJI Ulll J^ j l I Ji l l J i ■> l f . 1 ( J^ 4 j 
j .“,r i L ■ 11 1 1 .--.Al l i f 1 *>y <oVl I g I -if dj l IjLA L d g/U •(ylcl 

.^•LdJLlt j^yjj i ti'~n i ^ r U3jX\ ,j» 4Jjl 


(jrtjuJI CilS j->- 

iCid-u 3 lillju jdJ-d-3 .(jy*JI ciijj -»0 (jjs S_)jai *—li *v I li ij i^J-j ( Jd I^IT II 
i_jjx. <l*joL>- (jj« .Goodale Jjjj*- C c ^j a o^JI l«JLc. jtjisji ojj iLaj-*t 
a^JoJL ^Lj tjLjij Ijla «4j>Uj Cy> (jLulj .IjuS Jz Ontario jjjlijji 

(jX>- . U j-lo ^uj (_yjl_u iri (_yit 1 1 j i j f . 4 * i *i d ij» jUaJI (_y3 4-C.j -ln . l d i ~ j m . l> - 

^ylj I jj~jja i d e- j U>~ 11 jzJja- iijljJaV) (_yii -U(j-d j j ift j (j^JI f J <I I Lilajl 

iSjLc. I 3 I 4 U (jjLuaj V (jjjdjJI (jV . 4 jJ u j -(jyjl (j-d Ajujum jd*-t JJJdv £juay> 

dJUk . j » '-> ■ ^ J C ,*:. i . d i^ tl ^If. I U iI Sujlj dUjijjj LLajJt Ijuk (jLuajju Ld^jLa 

. I a 4 ?ui Jaj 

|j l 1 Ujj" d d f J t^ " l l 1 ’ I l*J * d I ll I djddjl (yjj (j j^O -LJl ( jd I ll i_}lj 

(jLLijJI 1 I jtjd* jgyjjl Clb,l).i!l dJUk itLidl Lojjs (J l* » « . ~i) AjJjJI (jV . 4-jjjj (_yii 
fl j I S I I d f J * H 1 lAi |dJ ,(V — T ^ULdJI (y4 (jlxll 4dAjj X_J^ 

qU.^i fd ■(' Y JSLAJI) «L>ol (jAxJj (ji 1 a > 1 f (jKj i_flj^JI 

d dj jqJ Ld I *1 ~..r ■ -, dJ c. . JUJL*JI ^iu9jJI jOJc^cJ 4j j_ld Cjjdjolj l. dv L iJt~ . 

(_y3 1 _L*_u 3J I jl -1 A.Lg.ll ^j-OJ J i «-' <-! J (J£jluJ (juii. m'V (jj-*dl oLjjjj 

4 JU 3 I (_y3 (_yj£jJI . U^ jj~ I i>.L> ijJLlJb (j_jSLj V i4_JLc. 4j>.jJLj 4 < ^> > d\y -» j l.j7iC~ .VI 
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j ' *' (jLd 11 a. i x * ij L^J iIfiIn VTJ 4Sj>. JS (_yX j (jl ■ -1tt~ |j| . 4ala * «tl 

{y* ,jlS I 111 (JjxoLaaJI oJl^j 4jjJbUI (J-ulj lill. . l.j i’ll ■*■ I jiJ sjjJiiJ jftL_flJI ( ^ r Lc. 

5(jrt <^irf*>ir~M (j^£- j i<-i4 (j S . ft . l l 


Eye and 
light position 

Eye velocity 

<jy~ ftLUl <Jjjt; :<jryJI V ftjjjJI a£U» \ . U JC.t.I I 

JLij ua^JI c£-*U jftajtftflj aSj> 14 *j 2 SjjjS (^Jji Sjjuj t(jLuJt) ^.>>11 

. Jftlu jjftAlIj (^ji.1 flj/i ftjxoll liljJtjj (jrt-ftjJl) CjVjlaJU jcuu ^ .SjJLDt ^ 

O* Or"*! I (ft^Jju-C. U><iJl j-Uaj ^ ojuS tK> lic_iiVl tffjj V 

Goodale, Pelisson, and Prablanc, 1986. Jjj^ .^dljjVI 


fi m^ll (jljjl 

i*"*- 5 OjIj -fUi. > JI (jcijJI jytj M_> tSj-i.i J^ol3_c. J— ■ 

tilLaLftaj > U i ,'rt ij .jjjJoJl i_ol> ^yic. (2.w aj ...-. II 0 -w (jij 

J*' ^ ^ -l K 1 ^ ■» l£' tr^ lr> I^ »VI il I ir-l* 1 ft (jrfljjJ jl j . . 1 ■ LiJLc.|jjj 

‘« .. , ‘ ^. « Jlj 4-LjajJJ lljlj La-Ujulj 4jjll]l (jji c^lUTu JLt^Vl *JJ> J* 

• 4. Aj jjjfl 4J I |tj 1 ^ l«n 

l. j U i4_ijlj (jji LuiLji ^ )(ju n i Jl gLft 1 e. <_sl 9 j <4_*J>lj 4_ij_»u 

JqjIjaIIj -j-iSl 4SjX JSIj i aa 1 n JI 4 rt i t aj ^ jq a * #>* * 


Single step Double step 
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Lalx 11 ‘ • a 3 I.. ,Cjl j.'i.i'jU ^LaVl J » aliell AiSjj I * -»-~" 3-jjr j H 

( J “ >JI <■,d j . C~ . i t jl 4_3j_«JI 4^>j^u jiijfl h» « ^yuj V .fteLULa JSLAj j»LaVlj 


•(*4* 


L-uJuV 


CjLaj 1 » 4 jlj-a- ~ t i ..Li ^ a.i n > J1 £-uojj <jlj3VI «U . ,.j*.~ ^yjJl <~il K .i.jljl ( J.i-3~ ■...* 

o'JJ- 3 (jiVl jUJl-U . Jtaia <jq^Jl V .3 \jJS ^j^iljo- jjjo i4jJLa^a 

J fi« < ^i I I j j-uojJIj 4^o_>JI £ya J5L* JJlC iU l >^23 >( J L> , >vll £jLuhjJIj 

(_y-3 CjLojJLjcJ. 1 t . l t (J^ - <■-1 • All ^ in.->JI £_uoj J*ol—aJJj <*iM Hj jlIoJI 

^jJoaa^I ^ <■ 1* i a i 4 jjjjuUI j j Cj Ijl> ^ a ■ ■■ Ul <Lix4j^JI 

LyJ-t J-ilj^Lfl j j..r. J<: i.~i-< jjJUfl <*1 » ti mj o<_>. tiljljjl . t\ A -^~j ii j'il 4_>.ljJLj 

(U.it ja u 


uilua^M jloaQI jjJl2j 

OJJ £-uoljJI (jjLijJI (jx. JLxJ>JI (jjs SjLuuu Jjjflj Culj 3 ju 4 olj cJcLuij Jjk 
SIj1a_%jl ji£t (JjJII (jLj < *11ill i ii -v jj jjj^JoJl 3_*}Lc ^1 r- jj u JLI jljosjVI 
i jj ii i" jjJjLiiu l _ r js l j i j > ■j-uS < t a l. >. (_y3 Proffitt C*u3jjj fjMjuijJ (j-iuLLlI ^JLc 

LiJIjjVI <jrt_j Jl_ua_a_)^U (jtdi.t .a JULa -lj_a=_ia ( _ =r Aj . 3j_)L»JI 3 U ^\l 11 a .~i_ A 

(' l.^JaaJlj 


O^ j-^Lj (_jj< jl j V • • Ijjt_uij i_il i>> jJI i i i i i . i i r tfjjucl m aj i- i.l^ jQ-j i j 

[ »*D 4 j iii ij Lj . 4jj Juj 4 _q in ij <Ljlai I Q kjjI * i» ^1. w~ ■ ,.l . 

4 -JjljJLi 4 - _< -i i~ V , 4 4 -Lfl-La t il» <_<£,j<aji £uoj 4 _ij^cJLLI oytxisLiJI (_,'<* ,jli> 

<jr-3 4_jj^Jll 4. i in g I I (Jj^a 3j_^o Jjiflb (jjl L->~ L^jl Ij. i 3*^1 t _ y jJI 

4£jjij^a 4_ arUl3 a 4__>.lj ^ISLa L>jJ jj^tjia^II ilr> 11 >» i4_jjJ_JI SLSjjJaJI 
Cr-^! 0—lajJI Cy* a <Q 1 ^*1 ti l l (j-o liiji-UI 1 . 1 ‘ 7~ ~ J-oLa^ 0 1 f- 

l j h h 1 4olc lj - a^>- (jrt-a- (j jjj < JS -i.~ u JM3JI uJUk _jlJLajl (jj r. j U~. 1 1 jJiS 

.(Y—\ Y JSLiJI) jljL^jVI lj)T-*ui ill oJj>- Ijj Luo lj iLj-uoJ 


- 313 - 




i lalanJ (JM-lJi jl JLxjl j-lnHU jLil : y* J lSjju iiiT— \ T 

Lu-x-u-J IjjI£ . 4_^- lr>irtU SjlLcXI ^jJlj! <ULal j! t^yu^i ^SLstJ jl 

* (J-lA-fl jf 4 jlUI 4luLuL>. jljcsijVI jjJ_Z 5 i _ ;r b Ij^-^Tu-ulj i3j_p*Vl 

. Proffitt et al., 1995 <jx. 


9. * V J* 

4^>-jJU (JL»3^/I_5 LiljjJ,l jljtrtjV! 3.1 1 U“'I ^jlc jlaUju (JSLiiij 

^>jJ_alJI jlj . Jj-Ail 4_j-a-jjj.,^1 j.ja.11 4_!L>JI ^.Lf. ijaJLflJI _jl JuJI £-Jo_j Jla i Ljj_i^=lj 
^ ic. c-cLcll jIjl_5_4-j 4 i.t^\ ^ 11 jl .i..zk. >V 1 ^ 

Ijljctjl ^ II _j4u3 3 A>^ ojIj .»L.4.JI jlJI j. 1. 1 a* j.~i " i i^ljL^Vl 

-(-ILIIaBI 4^-^j 4 in a i 1 1 u iI ^_tr \ La ^ 'L I * '■ a i-. X La-a 


^J_1 S Jlajl U jj-a}LJ (' Y \_y3 LjjLuj J^jla ^ ^ i. t rtj 1/3 yA I 1^°! 
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JLla < i"Ci A^ei-x-tn iBIakeslee u l, Ul <i!. Ij. i'll iii ^a! - j<n..< a 

£j nj~ ■ ..j Zink i ( 1 ijj nilji Ci Laij-iULa I * L ■* 4 _lLJ 4 J 3 - 3 CJ ■ d 51* ■ 11 u~'^ *" 

(j-a Cujbj »(_)jijLj ,jj> 1 a*v! U-il (jj .1 n.< j i i l ~*\ j (j^i.,1.11.n i i Stephen 

\ d j-LiaJ j_»J VIj-a (ji (jSLci La jls. (jJI 3j j*1 a 3j_jl>. Js-i 

dlj.>VI 

ftLa-uJI Ctil£ - J jl 1 1 SjlLJI ^jLi- (_£.lljj| ■ «j 4_uu3ji 1 f. I'««*i 

|4| >I i iV i A 4 j0jJI ( _ y lx. SjjLflJI Cul£ . 1. j j~4 i nil jLJJJeJjl CjILaJ i<Ll^Lu 3 iju a tl 

LLaLaI (JLla dluJIj (Jj ‘ ■ m-j.i CiLltS LLi iijjj (_yL. L1 lu3j . LaLaj 4j). 1 »la £j $,j jaJj 
iAjjLLlxJ 4ujJe.uua iSjiJI jjUL) • 4jijl g.i.1 3 I . " a ClLuiJJjXdJI (jj« aj ■*■! j a 

(_yJI j L ■* cLlj LII 1 i ii-i~i i a j_umj (j) a f-iHI cLL^ .jSUjJ 4_Lj>.Lii 
<_p=>jVl (j/v»4 4 -y.1 U 4uXjJI j*£j I-$-lLc jjSjjj ,i_iLSJI Ci.-si 4.,3la .a iSj-SLJI 

i4j^ V t<o^ 4 -jJLoj 4ou>jI ( b7 1c JUJL j 5» jistj ^JJ i 4j1 JUlII ^3 * ciLoLo I 

4_a3 c^t-x */iI Sj J,I^4 4 iu.AJ JlJus .^.Ia^Li ^JuSljI <jt <J_i_3 JLd_> I n i m a 

(Jljio < ■ » J JLJ JLS- (jJI 3jj T i i a.A ju£. (_p5ji (^JLl Ij j 4ii') £j_«i ( _ f la.sr-i Cjj-uiJ 

(jyjLil j_J?jJiJ! (jLSj i3_jjjj_u3 j_l£. 2j£JI CjjLlo i4-jl j i II . A^SJI CaXjJI 

£-u>J ( _ =r 5 5.1 g.l_m. U ,jja 4 _j3_$jJLI 4_jo^JI ^.i.l t .j qj ^ 4 ,.a ^l jl . 1 j a i II (3-3^1 

.(jjjaJLdJI 

La 4'ql III.A (jlc, .Ua~l~ CiLajI till (jl 4j III III 4,_|| i» a~ II «JL* -l-S-t 

(j^Sj Lajj .^juajJLI dJ j (jJJ (JjijijJI (ja a. l all Llada jjyjeJ 

jl^j^l (jLlxSj iujauJIj i4_jLajJI i il.iJaglli 4 aj11I 4jJjV| dJUb ( _ T 3 IJL3 M dij 

( u ).4iLJI 

i(ja-AjJi]l ^juaj 4jjlj IJl>. (jlrtmll 4d^iaajJI dlljJoVl iLi ni-i~l Lajj iJjJLj 
■ Jj-I- la tl I ylxoVl ^1 I L ,x»l 1 _u.IX.TlI 4jJI (ji juaVl <.,^Llnlj (^aJI ^LajjVIj 

4jaIj1II 4jJL>JI (j }3 4jj^JI JLxa (J j' ia " Jluu . 4j jjlH} Ajui. dJj (ji (jjj 

Ajjb JS-JUA ^juuaj^i 11 Li^-Aj *4.1^<1 4 (]^L^JlaJI jLmuI IloIaJI 

(*JLC. j t iii n~j i4u^JI 4^l>- Ia~- aL niVl ^a liii.aT I !■■■■■ Jl>.jj V aj I . tl 

.lIILlAi (jJ) (_y0 _jj 4j|^JI jIjOaI 
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(_,1^ mil JL>J.I 4 j ^jJI ^JlU JLj.i.^p~M oJJh jLji.1 

»■!>■»■ ■■ (JaJJI <. ,<i is\j lJuS .4 II SsLuo^l ,_|ia (_^J3 jj • ■■'! CjIjLuiI 

i»ISL>-S/I 0jm> 5 "ijl ^ a (jSju ( bi^ c oLxajJt ^Lajjl _jl jjlscJLo 

4JSj_jG V Ljj dil h I m m; (jLaJLaJI <_3^_sJS <Jjb ^*1JL9M-1 ^ ^ j ^ ~«-ll ^uajJLj 4jjl jjl 

Jjtill Ajj^JI ,^£ 2laJLL>w4 4j<yJI Y . \Y 

Durham 4 juL> < Milner j 1 1 j„4 xujj u^aJJI ^«JLc ^Iju 

LjJi-d JS <4-i^ i/~ i il l 4_t$^>JI 3j.^-wVi jjuu (jc. Goodale ■ 1 ^~i ■>.< l 

jl J~iJI 4.i ^ i 4 g t^uajJI JjJUtjj n2rv*JI (J!Lo i { ljl ■.. ^SLstjj 

l>“ 1 (jJJ i'■ & L * • j-1! *CQ a ' 1 ft 11 iL^j SjLwiVI 

,jj«j (_y3 Ijjj. 4^ ^t i ^>V . ~ < a 4 ojLwi>- 4-il a.tu ^J-OJ Culj LjJLa JS ^_Sj 3 ( _ r C.^j 

4j ^ is\ i I I 4 j5T^JI oL^jLoJI 0 jub .d^wL^d 3J^>1 jiLiA 1 ^ < * ■ - * 

. 4a0«£>»uajJI ji UaLJI Sj^l jjl J^gusjU ^lisj V .(jVlj Lub Jjjy Lu 
jai-G tjojS (jl LoL«_i J ’v Ai «Li»-jJjSLujiiJI t—ijl•y.Ti.ll ^ulojj . l^jii jlnj iThnuJ 
OaJI {yA 4j_jlLaJ,l 4^^>Jlj Sj_L».j 4j^_uaj CjLa^Jjua Jjjj (jyj £jji j^JJ £ryjjLj ^ 
lj-0i Xir* i ii j (jjJI (jjo 4 jj jh ,,<JL«U d A1" V a 4ajLiiaJ3 4 Jhjj_>. ^ «H j| 

4^ui 4_jSi_^>. 4-iL a- . ~ i ill . V _ i a i* 1 4-jo.l. V ~i , ,l.U LqLG i^j^uajJI ijJljJ^I 


J* 4 - 1 - 4 j ! (_yA (j L .j- v . (JlLa 4_j^ ir> t II 4_xS^>JI Sj $ -wVl «jub 

l^i L^.0 1 >.t 1 q L» _ i lf. L-fl j . t i, l l^ sLiiaVl j in a i ■ U>. ..j* ~ i~il K. . .~. ^jljjJL-i 
•( ^ - ^ ^ tdljjVI (^C. 4j j.uiJJ i*>lCj .*.11 
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ij-jJ(jjjL^sJI 4_u. <aj& \Y 





S.>2«a (jjSo (jt (jSLaj 

d t\ 1 . 1 

Oj^juajJ! CjLa^Ltll 

4JU**kU ■-.'..U--VI (jjO 

AjUi 41 oLLauul 

tySjJKJI 

J^lot 


4j>JLuo 11 OiilJ (jjjt 

J*4J Jlaj ^jt (j£*J 

(JjOJU V 

l^ai-G (jljj jjjG 


uVi^j^ 

2 a l>'... 1 l jjUalll 





1 .£ ilfl ‘p U « I t ^3 jjLaLj jLsc-jVI (jl.f. (jjLSUI JLC.1 i«~t 3j_u>LaJU 

(_ y i£. .tiJIj^^U ^,«■ l ij .^-li *r,l 1 4 j ia l lb > 4 . > gl 1 ( _, <1 _ i <t* . £-jusj (^Jj (Jj i ^*> jJI i *1 IfiTi 

.jtll i \JJ~ A 4 j»j i JLuiUs jjjO JjA LtLuju^/l jjic, i_3 ^jljJI (_jjL>Jl 

..*>."< U f j S'* jjjs I I s' i_3jjlLII (jJijjjj «4ji j_^3 jt oJLulj <■! j i * i^l (jj-Ci (jl (jSLaj 
■ »tl lilljjj C«jJu (jl (jj-xLi iii_iifc_i i^jUaJI (_yi jl jLgJJI i <m/*liLo (_yfl 4 t lo l mi l 
iiilljj 5 - > .~ ij .^Jj iSpjSLuSJI (_ 7 l£. (jj4. i II iJooaJLI «.j.i/ill ijlxJJ 4j ^uJ L 

i ( lla t «l j j . j 11 4I.UJI CjLojUll 4jSJj (J^uj «I_^J UL 

* 

. <lJLi!I 4.UJJ JoJoSJLl (^jj « l u i l 

.I**.^"i j| ^aVI U*i .^il.■■■%- J ^\s\'t a {jf-A >Lol£ I *4 ^ j * :-ij1^2.i.mVI £JL £b 

jLioJ (_yfl (JjOJLJJ (J « rt 11 4j£pl) 3l.ll 4.1.1 H A * I I CjLi I r h,- >JI 

.Sjc^I) 4 &j]aa «(j-iJl (jt jjlxI j^lJI oLJLoaII (jjt l ^' l lu 

j^jjl i'l l 'C I 1 1 £_4 2 ■ ■ AjJ II ( ( 1^,IM*|~| 4_)jL*JI A I aj jll Cjl_L>.b/l jLwuS (_y3 

i~il 4 jcIj _ } * c - CjLtloJtl ^sLuaJ 3 ! <4^oJLuj jl i4£jJLJ La .lilljjVI ilri * mj 2 j 

1 * 1 * <* i3j "“' 1 1 «(jj-t 2 x*Jl (_)<*>•> a j ^ ^ I_^at ( ^au J a a I m a Ji ^>4 g i4_idj 

■ 2.\ SJj* i_^ ji'ja j i~iV j iJjLall 4jtyJlj jU 4j<^JI 
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(!>£• J-kjJI iL fl j B jii-fc (jlc jtLuiVl f^Lc. ufljjuj (ji dJIjjVI (jJk. Uji+jj 

I>I ni l 4^3 jL*JI l)I (jSjjJI jl.g-sll fj Jj£ (jJu-Lj i,jjiSLjl 1I t _ r Lc. . L^jlu3j_4 

liLh? ‘(-S'.>1' li-A £-d l^Lfljl .(jjlSUI 4 JjLuj (jl (j».i m \J jJt ^ *■'I BJLJsaJI 

l -fl> **•> .* 4jlj f>dfiJ »Jl (_y^ &( j Ml i I (jt 4 fl-Lrt *>■ - CJLj-J (jl 

4jjL>JI (jic, <LiJIjjjU 4 _j 9^JI (_yic. . In 3 4 (jji-lo-i.j _ 4 jj^ jl 4JUu ,jc. jJklll 

I>xa « . 1 .Ij 1-> 1 B’ i. 1 1 ji Lj.j 1} ajLiVI ji ^-i_■ .-Vi ^Jajjl I a ■ iJjlAIJ 
_}I£^VI o*X A j Lwrw l IJb *4KLuij 4jjjj 4*ijdCj ^^ijl ^c, oL^Lta 

<_kii5l ^ ').4 jJoLS CjI -k I " i " i » l ^jJJ .1 _ I. « _I JL>- (^J JjuajjJI fj (jiLI i4jjJLLI 

jJ-bL) (j^ JjLuJI ^uu_ajl .A 4. 1 i _ cilljjVlj (J» ii 11 4_JjjJ1 (ji_j i_ilSbijJI ' 

^ ^ *(£j>»t ^*ial_5-« (_y^ 4 JLxul»u ,jSLl _ jljtseiVI 


4_i_lo^_oj 4 1 4 ^ a ■ d ,>s 4 j^oj 4j^> 4u>qjj J^|j£ ^ ^-" 5 .. a 

gjlj ( J^> i iu ^Jal 1/1 1 1 . 4jl-L»- 4 j iSi jJS t4jk>jVl 3 V1a 4 _ift Ij 3jL3»j . 2 ■ nja c. 


cr^jJI «LiJoj jjLj .j-i-C. £jl_jJI JjtAaJI 4 _u3J^jla ■ d j .>,j 4 ^4 
• 4_lLu4J joC 3JjJLi. d <1 n-~...I t ,^.|.]a!ij ( J~ii I ^LuajVl 


iXP l-d^ 0 £>«L Ll L -uagj J-ojlj r - \ Y 

L^J Juki 4-L. --I ..n V . rJ I Lg. * t » j I la <ji 4jj-a_jjJI J^IjjJLJ 4 w.gjjjJI LljJU ,j-a 
dljj 0* Jdj (ftLSJI Jjili. 4_dL*JI ^1^aVl «_£J1 Jjl jL^>- ^4 4-,L ? A.„VLi 

J -* ■» * (jt (j V I * 1 ,j£, 1. 1 jt j tilJ lj .1 t |~1 jl 4 Ijl U II ^ 1 r. £yt q ■*- 1 *■ • 

•4jjl>seJ 

0»>>J >iL»V (ll JLJ JULjLJ llUl 4JJ a a ’."i 1 j W lixja S j ^ A_ V I 3 U a M l « 'n, 

(Jf>JI i/j l utd Jjlfi c-u,LSLul ,J«j3 jl ^cj^a JUU (-SjJa jLul (*jVl 

decapitated (i j_ 1 aJI 4_fcj_ L> n a cjLjIj__i -»JI * .LiLaj « .i u*.. .*:■ 1 1 

Jj^hJI (>a ( j i d m il pjjfJI Jj uo . 3 ;_1 (jjjJI (jlrt ..ill JLULj ojdLuaJLI I |>» j iJ 

Jojjuj V .4- j . l l -*■ .LixjVI 4- _ . ,n l^L O VI JLiuaVl a.1 j t .^LajJI ^c. Al l 

JjljJI (Jj-a-dJI tjja cr^J-ll <a-Joj (jiiLjl Cry>- d t-> a M l 0 jufc jG) JLlsVI dJUb 

{ v, ).(^ 
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-*a-' iLuijjjj tBron . >g*.a ,jj» Jeanerod jj ; j•>- tiijL# 

jajb ( YT ) ^ . J*-JJI (-jLucLti (#Jx. ^ fJLJI ^ uljjJJI 

4jM-i ( *<« ua j .(^jt jjl 4aj^ui 4 jjJu 2 il •>■*. . ..I j j«~-t *11 ajjLajj j j i i 

tl ftj jgVl jLo-uiil i3l_^j . 4j^LL> ^jlc, Laju I H~| 3J-*Luij« j^Lai j._.-a l ... a 

< bLa-i .(jSLaj La £j-uiLj 4jJa (J>I I o~ij 1.AJU JLaJj (ji L^-ilc. J3 ... t 
<— SJ L ^J I I ijuu L&JUj Ijjii (j^ajVl ji j .., \ 'J\ j l a ■ ■■ 1 1 ■• j ^ ' I 

. -yuaJl i_3j^Jl 2jjj jjtxi-aj jjl 3 jlaI All ^ylc. ,jl5 . JUJLjJI 

.j Jall lj 4_t£j^>JI 4 _iI -r~ i r ,VI 4jljj(ju 4_ul_j (_,!« T \ 0 u .^3 *._■ , ,U,..j ~tl 

i.. a . a ^. I I 4ji ciJj-Lj (jt (Jj^ jl a i ii 1 .1 5 ju>LuJI .-■»~^j .dVUJI i 
>LOi! clit^aJ 4_ub (_yia 0* iZutLa jna. ( Jx>. .^^ll Jjuji JjloJI (jl ^i -jyjlaJl 
(jru 4 _JLj £jj tiJjjj liUj Jljj V i4.ar,.j..uall 4 jI JUj ( jU'.l l i~i\ l ^yila* 3 .1 i . 
J-J->-LiJI I j-4 .<a r -t.iu a . i l (^yjl (_£.il (jjJI (jiiljJI jLo-uJU u \r u31 1 

(JjLia £3 Jj L^jJI (jujiJI 

•Cr“ s ^L> jL^ua J»b ,3jjjuall ^ IjuSi 

<ta_5_) aijUaJI (jj-^ j If^JLuQ— ML Jl j l 4 > J1 (jl_C. Lua_ji (j j . ta j j 4_i_>Lj (jyi-ja 

If . iJjLca i ii i )<LjI JljJI 4.3. 1 l f> (jjLiojI ^ n • -j (ju>. ^ YY ^(j jUetiVI 

•^L/ao i-Ljj (ji 4x. l.i i i 1 1 (_yii jLta \ ' <c j-uii ‘. ‘j *■ ir~ 4» 4.JiJua 3_^ 4a-1 jj J j; .■■ n 
. juu ji S^iJI »_J^ua SJjlaua ajl jl (^jlj (ji Jo3 4jj-uaa 

5 (jj-aajjJ1 ( 4 nij (jl (j&a-l (Ja t _ % X 

(JS (_y3 -La-J-J .(jj ir-> i I I (JL>dl (jJa 4 j i ajjjl (JaljJiJI j i<-i~i 3.7) V 

(y* 3j-3j 3j i oL , » . U <al 3 *1 11 jlj ‘ . <w il («_cj ■ <—al ' i»jU 3.tj .3,a 4 _uiL»> p ■'■• 1 1 j 

3-uai^aJl o l - y . ~ » '■ II (j_a Cr _ J ^ 3e j V JJ-C. jj-LUj ^Jj ^ji <_3i^ _ J-utaJl jjIjj 

^1 j»i tiUi 1 i Jf -j alj-u< <4aeJlj 4j ^aJLc. (_>1 uju LuLa _ l^jLaa.J ^JJ ^ • ■ ■■* ^jjl 

4 j 11 uL i" l lj 4 , j^Al lj 4-ljji_L>JI ol_a£j 1 i ii II (j^o j_JiiJ| (j| (Jj^b i". A j t (jb^ .^J 
4j^JauJI aJA CjLjJ t_t*_uaJI (jja (jlSj . 1 j j » -i (ji (jj« t, axjua t CjljLil 1 j 31 U~ 
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jLu,.-vl i~u!I c-Lli 1 g jft ■ V V" (_yjJI 4 ft a j?l JUa5 

4jljLuiJI «l£Lo^1 J ■>> °i i Qji ,,jjj3jJI jl j* >1 J!ca •(Jj-A^JI ^JJ i La .i,.Ln> (_j9 . \ t iia 
Lo£) CjLaxa jiXa Ljl» (jJLjjlj jl (jjjiAj J. Mi.llI (jru * Uti CjIjjJ ,jjolj3 

Cuiuaj 4-uiljJ ^). ( l> Lj^J| CiIj^Luuu ji 4_*_aL>JI jiLuijl 

(j-o 4^c-jl^JI cjLSjJ. 1 jj>>lSLt_ui 4ajoL>. McClintock uJ ijUJLii^La LjjLa 
3 JL51mJL l i^«aJ» Sjjj OjjLaS . oL_j-i.i diLiV LlL*JI *' 2 <SJI Lr ic. e-Luiil! Jaj l c^>Ji 

( T0 > -<*iUI LgJs nJK UJo cJLL 3 t 

L&j^_4j 3^jj 1 qju> cjLl£^q * pheromones uij^4^ . ujv» 

jiMJ UU ‘*-"1 i iU . ol^_xjLllJI dJLJb JlLo *4 ^J-Ll-u ^1 j ^-T Ijjj I _■ j ■.. 3 

Ja^! jl>^J fjjlsz-i i j.i.o J l 4JU (J> £ ^ rl \oUjj9jj_ia]l {y» JL>.lj oLI^-pJI 

• Urt-^jjatuVI 4j_ju Li^j-a gl i ii ill j_j_a3j n* jjj -u.i iijIuluII (j~ i"u a ^If. JL»-_jl 

Lr* ^jasLi. 4 -l^.^J ^ .x.i. h ^ CjIj_jjlj ( _ j JJ *l_^gjl ^^3 (jl^jULI 

( V ).4ina»ll 4 jj until (_j.il! 

Lajj S^l^gJI 4 Jj_^_»JI 4j_jjj»_i5JI j-xx. oljLiV! uj_A .U.,.j~i ^SLoj i 2j*C 

311 ^ ^lc. jjuy V .vomeronasal lJ7 *A\ ^vi uy^fi I -i>-i 

^4-uill ( _, . m l u ijfl 3 ■>»»1 1 LuuO . (jryjjiLeJ ,Jj 3 Jl».1j ^jZj 4jjuLt-> V oL-IJOJI (ji 

dL>J ^jl (JLLa (j-«J ^uJI 41 u-ii |_yJ1 Jui-4JJ <_ajjU (jlnj II (j iii j I g’ j 111 i )l (_y3 

(^^5 <UjLJI oj^jl i«ljj <( _Pol_^c.^fl (JS ^a Liajnf. ^jcLUi® jLg>- j ■ 11 IjUbj , jo_iiJI 

^yJI JjL>J.I ( JIAfl~> iiilll* ^ysj . l _yJu\!\ tiuyjelJI SjUilja JLic. (_yt._i.ll (y-cijVl j |>|«I I 

Cilj i Jl 1 1 (j-t-iJU (_yiiVl ji><»]1 (Jiij . Sjjlll (_ylj La La! <LasIi jj ^ ■"■■ 11 4-Luaj 

(_^L>J1 JLuojVL 

4-SLc.l (ji-OJ » v «jLar - j jLaJI (_y3 jt .ni I I til jl ,t ii ~i-.t.i^a tliLjjjjs. £yC. (_ jSj La t3_^ju 

s» ^ 

CjLLLlj jj?1 4 _uiIjJ (j-a (jSLaJ La-a i_^^VI (_yi a~ ^1 i~ I i i f ^ j i^i* (_j) j _■ « ~ I I 
^ ^ Luljj I g ~iry a i_jj Ctai m i 4-lLuLu j! <Liniiv oljjiuJ 4j ■.^i«I Ij 4_ujj^JI 

J-tixc Lil_i_>.i ( _yfl i.u-JJ !( _, » . jU (jjLlj/l jl.g •>! ! Oj^! I-4JJ <_>■!« } H ^aJouLja (_y3 
(_yljVl j l iII..1 1 ^yjl 4~< ii_i Inj i*i I irijl Lojj . 4-AaLj jL - Lpl Jacobson jj>«u^L 
JLuiJ>U (jjliJLJI ^ya i In n ft 4 j£. 4(jl _jj4j j-t-g-a _j».T Jl i*.-«-l 4 ^j . ^ ■’:. 11 
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tjrtjujjjdl ojJlxj i£-*i 

5j . .^i « H Aijl Si ■ " ftI 'j ( j ‘ f o n ~ r tin® *Vi>i Mj 

^ ■ «U 4 _!£.l 3 JI CjlaJLJUj Aj£.1_jJI jj£. Ol~»<IL)Lail 

LH a>Jil 0 .>X 

5 j Jjfli jj& -Aj_u®jJ-!I J»lJ-*JI q£. 3_>-ut£ 3JJ) J. <^ 31 1 IJ-A £->'j 

.AjjJkLk La .1 ^jt c^jjj ot L>J J - 4 »* J ®-* 2 O^aielJI SjJJ-i 

(Y) l(jr u,l£*jVI JxiJI <U^j Aju_>w <j>JLl 4 (>) J^>L*J 3jj*J.I CjUjMjJI 

Ji-ju# tyJJ j\ 3-^VI (1) LiJjlw (Y) JjjIs Jl j3~ ...1 JLa^> 

. iiaLJI SjSIjiJ 

(jGJ-j-ftJLo l T " J 7 - jl l j-'--.^. ' &£. j. i'j ® J-J njj < ^I . Jl JL^il <jp 

(jjjL-JLl (_yi oL S> j m i i 3 -ijj JI 9 J « i iH lA^JL-aU 

ji pLuiVl l _yl£, Ajjw>_JI Aj£>>JI Jal^*JI 3 rtjh j <jX$ .jjljjJLi 1( J , iU i l lj 

. r l ■ *. SH f»,‘l Aj p .,. jjAj 4 _U 1 J 3»J1 AjiLuJ.1 jaiuj L. ■' W*M ‘ I'fe -l} SjLiVI 
^«. •. 1 SLj^JI l£JIjj!>U Aj^JI 1 ■ » j3j .^j^.S/1 < I $ ® •*• ** »j 

j ...a. La» . ji ji 6 ^ *LuiVl 

J< ■*:. 1 ^ JLuL^iJI oLa>L*JI ^ CjL>j 1*_« <_yJI a_iwj 3JI J^o$3 

. <lj l j -w .. <1 1 ; a j £ lV_i La V JL^ L n - u j AjI |^1 .iHIjjVI Lh® ! * >.> «<*> 
JjJuljj <i£LLulj I_flljubt AjuIw il l i vrt'l l IJLA jjJLc ojjLJI AiwVl (Ja J ~u 3 

. >LJ ■ -il j iJMiIl jljLajl 

<L C. J ■■■ ' ■■ < 1 « ‘^SS <- ( lj.a.X.Aj eillJLjJ < Aj i j C. l U nJx j A j 1 

jt AjjljjuJl oLiSjiuJI Liyi Jiloj Ujj .Jnu cr^! 4 j e® -> - CiLajlw 

.tiUj £* *U 1 S .Ajwsbj-oJI SjUI istij jLc. crp- Aj—IsJI 

.CaJ| (_yWjj.ll Ijla 

,_ylc. Ajj^aJJIj 3 _■ .aj j-tl Aj>JL*JL 1 JaLaii (jjj oliMji-Vl (_yC- 1 t.i«« J^ji fJj 

CjLsjIa-o 1 31 U~I (^ylll ( j»LoVl ^yjl AjlSJuUII A jC^rJ l Ajj.jJLI .(_ y . i ,i /7 i «l l U 

a ■ .^-«l l cjLLLijjMJ ty-iij V Aj>jjlj LaLo a^J^® L®jj <3 j -^3 Aw> 


trAjJ' a®- >*' •'» J 11 
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(jjaj ‘ ijl U11 . oL^JLJI. U...j~.~ (j] <t7 £.jJJ 

I-*-* . <OjLj Jojj-ui f.l_LiJ (jJoLJLI AjjJuUI .Ul 1 

. V— ^ 0 ^ .-.Stl Cj ■ 1t 

(_ 5-3 <LlcI 3 JI J-±C-J CjL^jI mli (jru (jj£j jjt ,jSL<u 

.(jJLlIl Jj-aiJI gjjuaj^a J-&J 
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CjSI^JI . 1M •) Bowles >J>: Jwp) 

.(f^^l) m*\ 4iu. o>i: ajIjj The Sheltering Sky 
Kirk, ‘.Campbell, 1970) y-la4l .i_a j . m lj . 4 . 1 1 yu^jjJ ur==-i;LUI v m .L I l uA* £>Uoyj (Y) 

.(Chalmers, 1996; 1974 

JLLjajJI j+i. uM- SyJiJ Ellenbcrger, 1970 f 4j (Y) 

(jl Jj...It yu> y yl - 2j^fl m .**t -j« djiy n •*■ a 4 _.f. 1 jjl yuA <lxuu>J1 4uSy>JI mil 

Jjlillj j] JjuJI i .tl^i 4 jcIjj 0j>tla 5jLu»] yjC. JiaI yjl dlll lj ^-j j.‘.‘." J^4J 

" T*'' 4j_)jj-ua .3 J Julia oVjLsta J 4->-L>JI yd Uiu yA.1 > J4« I 4_u ,4jti .> 4 1.11 

_ .Ml j^SLxu ■ *•;■»•« <LaL£ 4 ja>J 4j jJu 4 < | ^ U jly5u (»JL4J yi ySLau . 4uAl£ Cjlt l.4 >{ 

4 U ,~ J c CjLusIjj) ylfi. £^UaiU .i<]jLJI 4j>-ji J 4» n yAjJI (4*J - OAjJt JjydJ 

Merikle, Holcndcr, 1986 Cheesman and Mcriklc, 1986 Merikle, yJajl 
Semilek Berns, Cohen and Mintun, 1997 ; Koband Braum, 1995 .1992 Curran, 

2001 Destrebccqz and Clecremans. 2001 and Eastwood, 2001 

(p^y-.it) yjj.Mi yiU^I • a j-ijii t: (W • _ \AU) Nietzsche 4-1^ (i) 
4jull] . .. ■■■; 'unCOnSCiOUS yAjMJf g flt-i . rt a fljLxi-ml .L>jd_C .<-4u»4l (0) 

jl cjLJU_«±J 3 jLl>U 4 -ijLjj.> 1SVI "nonconscious ^>11 >±i." ^LU./w> M . 4^ 

■ j a I Ixl l -» A 11 d |'^K II J-XC. ClbLudJI 

J ■;-. I I y^L*_iVl J&S.V . I Jus. A y .< y^ i_i«-U 4ujjj *LuI udJL^JI yus CJtudi l£->- (1) 

Goodalc, Pelisson, ^ &j>yu*y> 14a 4 . . ^ . U I 4jju* 4JI .i-leuij yuSi lju>L3j 
jz Bridgcman yU r ,^,.y.jy*J JjI— Ja-e- Jlx. .and Prablanc, 1986 

JLuaiiVI i.rt,*!.*? yi yuuuaiOd jAj .Santa Cruz jjyS liL-. Ja LijjiJlS 
(Bridgeman ct al., 1979; and Bridgcman, jlJI jl ujuJI ol5>».j ■ ■ »». ■ I I idljjVt 

Kirch, and Sperling, 1981). 

Lee and Lishman, 1975. (V) 
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3 a j a a. 4 i 3^x.j 1_uiLut t Vi «m.j ^Lua j-i-jlj ; polystyrene (j jj ~ m j l y-jJI (A) 

jloj-pJI J£ S j. Af. 4 juuL 1)I j_y3 JuLd ^oitiU S^xiil 4JUJI 3*1i^JL> 2-u^l (^) 

aLu t<ia-m> Q*l m >^U 4 jjd*j 4j j uu oL c .^Colc, 1995^ ^itI I 

(jl ‘ 3 X i_jlH£JI £ulajj ■ J In flLj 4jljJal ^^3 jj fl Sj u JI i4. lft . ‘> a 3j-lJLl ■ I j-yj jjj (jijjll 

-4jjC.Ij joi 3aJLx/0 LLu JUx C i 4-aajJI oLjjJI 

Proffiu et al., 1995. ({&>jjJLI) Liia-jia ■ U...j 3jjjua ■.Charlottevilie <?..T i_gJjLi (' •) 

f fl* S' Oy-*~ jl -3 I j 3*1 j jU »..M 3 ■>. t ^ t a\.V ,»Vl ^_judj (jrj-ft- ,JjL«j» j-jjLj Jl»-j (It) 

.( Bhallaand Proffiu, 1999) Sjj^jcu 3 •*■ i^m ji ■ I ■■■• ^jf>t ji ■ 33.3 j ,v ... > JI 

djCjl ...II jjJLdJI (j«~ iijjjj.1 j ^ 3j 3-^11 jI.ub'iVI ,jru 4 3l~-»,tl CiLaXjJI (jl 
Ldu Vj (JL* 4 j! *.** Jjun (^ic. dljjj2 JjUI (^jl jJI dJjjll jJoLjj .,jjlSLL! 
(J^-au jl jljjj& ji LSji>j-a I jl <«*■« jJ^i j^la. Lujj .< 31 3 V* i hIj jl»>jj (jl 

. jLxdj jLoa- 

.(fu>-j3AI) ISjyit <_)^£. »jlt.jmSi a 4jVj 3<i i«->lc. :Santa Fe lJ 3 IVit,u (IT) 

• (^>jj1I) jfitUi&A jij (Jl * A 3 jlL :TaOS (jjijlj (IT) 

,>>ji vj js .-.u; ^ui oijUajJi o! ^ M^jJyJi crJ! a^uji oj^i (u) 

. M^‘..,.j JJ I „ll cJjta. 3 j 4>JI (JL*ja (jd ^j£jJ.l 

» l^Jj> ai 5j.jiJI (^j tfjSijJ dlljjMJ 4 j^>JI j Lh 4 ((jilijll jl nil l (^j Jljrt’.MiVI oVLa—a (to) 

■U;~ j-t i ^Ij (^i £jLL>U .Milner and Goodale, 1995 <31aLUI l .. (^uaji (II) 

.Rossetti, 1998 jJajl .jj>Vl li^j 

Bridgeman, 3_*»ljj 3_u>L>y tAbrams and Landgraf, 1990 tWong and Mack, 1981 (IV) 

Pecry and Anand, 1997. 

tl3j 315L,aa ^. ..1 j d j f. I j 11 j j r. ■*■'j^jl...ll £y» 4jcIjJI ‘~*l I... II J ■>- ft 31C .*. * <j$j-x j (I A) 

.(Jacoby, 1991 ‘.Reingold and Merikle, 1990) 3oU*JI 

(^ic jrtir i*w jJUd V .341 1 nil ^4 Ijiu^if i t 1 .iLuj jiftaJI (jl (,lf ^utJLi^ll jn 11 ( 15) 

Aglioto, DcSouza and ^juj .jLul «jmc. juu ^ jaj <u^> i-3*jija jli»i 3 ...^^ juu 
JL» dl V dJI jjVI JU*_» Ja^j ,o^>JI oLdi ,j! ^Lc. jLJj Goodale, 1993 

I mjl j u ■!) J .^.aii |.\ ft J *■ a Franz et al., 2000 .> *yj ~lQ 1 ^ . ^ dl 

Yamagishi, Anderson,and Ashida,2001 ‘.Carey,2001 iMilnerand Dydc, 2003. 

( jLLai 3 ^to>j jSu a (jjj) 4-jl ttt 11 ^ 1 c. ^..i i II ^aSLa. ■(_ 7 jl_uaAII jLsuVI (jil 4_j^_>o ^Jf3 (T * ) 
^ii>yl1 >dJLoj 3_iLa,c.) OjJLI jjJ.3~i.I1j jj. > 3~ll I Juki (jjj^ . j-jjjsjj uJj-e <_fj.Ji.^.1 3 i ■ nj IL 
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4iiUa ■((«->•ylLI - Lalu> JJ- t -a j_uaj eLu sydJU ^LkJI 

A^LuJLI jj » a* ( _ jr 3 jlj - * . •! j Lo_&M^ (jl t ill j n 11 ^Jlc . 4 q.l Q ‘U ((_y>yLill) *-aisyll ^Jl 

.(Philbeck and Loomis, 1997) jujVi UajjjlSj cy> 4-fjyaJI iaiill 

(jrjjjVI (jLfl _i r, It , > « j.ll <Cl j jJLflJLj LSyat-il tjrt_«-ul j in II (jj <*•.j •>. 

.JjLuJI f yJJI ,^3 >Llil51j ^jdl jljlxjVI J2 1 |j-uSLc ( _ 7 1^ 4 Lyi j CjLaalxlI jllJLiuMj 

>_3_pJoJI Jjlay ‘y-»tj Mj AfcJLfljua j j 1-4 ^-Lc. ^jJJU j 2-».M ^ iVn i>I IjJ cJliU Jjm Lr ic (Yt) 

jj. I a] jy/tyJI a lj 4 -4 .4 .4 4 ~ ,1 4 1 A J -4 \ 1 d ~. dM.II 1 4~tlj 1 7l n . 4 4 4 . 1 4 11 

JoLxjjl ^JLa (jjft J •*■ C. ^..-|L~|JI ijj 2 II ij-s ujLjJI I .Hfi i II jyS dyJoLi-d ^yj ,-.'iL£ 

.(Fearing, 1970) <^>^11 Jy>JL 

. Jiill i-j Uafc i fdxl JLfJUa Caslicllo, Paulignan and Jeanerod, 1991 (YT) 
■ <i... -•: 3 1 ; - ■•» .-.ij l ■■■ a ^ sbl -.starting block oAa ji ^MLoVI 5Jkii (YY) 

.((ta-ykAI) <jfljlill Oyu3 ^44-4 .1 14 - LaJyu V y>. ^al> .. 4 JI 4jljU (yualjyJI yUi 

jljP 4 Jj 1 Schank,2001 ; Weller et al., 1999 tMcClinlock, 1998 y,jju (Yl) 
(jl . *. < Gangcstad,Thornhill and Graver, 2002 j c.*> _■ .* > a u n 


■ LJ-^ 1 9 y 1 I CidPCjj ^ /kj m Li 4l l -4 r" 4 I VI j 4 4-1 ..III d J 4 44 4 -> . 1 l |"|LI A* AVI 


Stern and McClinlock, 1998. (Yo) 

Pantagcs and Dulac, 2000. (Y1) 

^yJ iyuJ_) cLutxll -ilyU lJy 3 ...1 6^.-.,II y>4 , 3* 1. q 1 1 ^yjyyjI , jllnj (YV) 
iyj t _yyJ^ JLv-jJl ^yj jLyll Cod (^yvjyi_tu)!Lj 4 U 1*1 jJLI 2jLU yau.u l a i n . JL>. yjl 


i 4. .*.*c ^ y> ^La.dl Jol i»ii yutuj. (Savic, 2002 iSavic el al., 2001) t Li .ll 

.(Sobel cl al., 1999) **51yil 

Watson, 2001 .i-yaj-ilSVl olyoVl Kevcme, 1999 ‘Johnston, 1988 j^lyj (YA) 
dyjLyil a ; '. 'Vi byuji ji Holy, Dulac and Mcistcr, 2000 . lyy>_i. La.j.l,o 

.ySjJI J^JJ (jiijVl J>J l£J jLiil tyS 4jJyiJI 

ajjjJLl CiLjlyyJI alxA . yaj_t> yud y-i^ y i ai i (jlyli d-yiyj (jVI ^jyL>-LJ! ^j . lr>~ i t q j (Y^ ) 

dL>o oLS^Lui J^i.i.41.3 icdJj (jjo Voj . (jjj JjLyll »IjuJI LgjuadJj Ljljj 


.(Stowers et al., 2002) CjUVI j 
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j Mlfi CxJloJI {J A tl 

^j aJi^ >TI 

c.Uy.jjJi ^ ^tiiKyi j.jwai 


L£> Iil Lac. Jlj-i-JLi LJLc. (^jju ^fi !(_>Io^Jll JLsJl _ja L«£j 
$4jjj <J-ual_$j (jl »^U* . ..'i 


( ) "^jll 4 Ml*j i 


• 3wLjj>. 4 T II~I IIJ jlSLJ Lj J Q CjLo ill l< _jl iLJlx. 4 _■ U3J 11 4JUJI j j >~ 

f ' 

• gLajJl (j\ mii ^ ts\ a j!j£ 1 JljkI <n II i *.La 11 * Lj&jjIj 

jl *4 _lC.LoJl 1I 4"^liill Cj^ L>- ji t(jrt^UMfcSVl Li ^Jl 4jt_jjLiaJl 

(J ^ M l J 3 Jaxl.AA^ L^JL_5t_4 CajIS lil lO*^**^ 4_ui>J*0 l1) L) I^_!o_uO 1 jl 

i ^ylc p jjuaJI ^-313 oi ^*9f? 


4jj^uJI CjLS j1 i.iiiI ^4 tfjLmj 4 ux4Ji^JI CjL^LwJI j^Luuj 1^1 mil ^LoJlJI ^3 

0 * * 

^ 1 $JUU U L*jj tLoLnlj 4^>l aea..»V1 CjjJj Ijl & iL^Jj-C. <_*jL-uajj 

(Jlx3l Ju> JSLui j 1 3w lSLj 4.. aSLu oLaj^Ia £-3j\ (jJI (jVI JJolji .drx. 4. <^ .a, f . 

• 4aajOJ^JI ,Jjol_jJlJI 


A a il l ^ . >f 

>—(_y3 i_} x ~ u ^ 4jLi ii-Lxmj Sjjlj SJU. ‘(j-iaJL>JI agnosia 4 -aa11 <_s^ju 
jJ-A-Lj ji 1(4 J*V I i~J I <_JJ^£. .Jllll (J j I III (^JLc.) 4_Jji 4_WJj>- l_J^_LC (^yjj ijjjLJ V 
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■ 3 . ..I I r LJLc. '3_'J - /il ■ ~ iVI ClL-jlj taxjol jl jl w ■ ■*' 

<Lo1aa 3 I... 1... ^^3 jtojLLa 4 f.rr-A ^ 1 r. 1 11 <La*JI 3 . >. a ,3 jLc hJ&jjljj V 

. IjjB 1 t_a^ju l 1" j i.--> ^LUl CjjJLuat l jl jl I flja- I jl • L^joLal 

JLS-jj - ^IU ./ill ^ ^JyJI (jACi [jjjLjuj jyLuJ La JLj. ft . v i Jujj-3 jLc.1 

p • ■■ 3 II !(jljjVl ^y»£) (jjUl LilljjJ (j£. j_5ea<JI lLU j Lc-i .3jjiLa 4_ui^3 oLls 
4ja>»jJI (jJlc. uflj-OJi (jc j_ ~y _ « JI 3^J^JI Lilljjl (jljuifl *(Y-A 

(jjaj^JLl j tAJ iCapgraS (ja»j J » *S 4-aj^ C uaj i (0 _ A ^tuaujl (ja£| 

LdS JauajaJLj jj (ZjJLsejJl jJiaj JL>0 ' jj... I ia4j.jjJI (jSLjJj ,L)jj_^_a (jl ^ic. 

( r ) . LgjLSLa ( J .-1 V /" J_>. . Jjl 3 (jai Cjjlaf.l 


oLtaLuj^l (jl 4 .<ljlJLi JajjjJil ij-LajJI ( _ r ^ LoLaj (j,«. i^-ijJ.1 ■ 31~.tl j 

(_>*<Lc<l>-^I jl a j_>.jJI jl 3£j_>J1 jl (jjljl Jxa a.ijt.4 oLauo cJljjL) 4 11 ts\t II 
Jaaij ^LajJI ,jja <„<j..t.a d 3 U ', a jjl ,^t i^Jlt t LsJ ejj*. ^jlc j • ^" 3" i4^jVl_J 

(jrt-^r.l.»<i a *(j - j ■ 11 'j l—JI CuusjjLdl . L^J^Llu ^jJ I “^SjjJU a 3 <-^l I a j . ,.t. ..I a. 1 3 r. 

4 j a.ul m V I .1 3« .]l aJUh ( _ y 3 <Lu^u3xJI CjUaLoJjVI (jl ijj^aU 4 _jJLpJI CjlaLj-u 

-(Y_Y fnaall) £cj_^a£ 3 (jJjaC. JaLoj If- .Jl^7i»~i 

JjU ( 0 a 11 j <Ut_uJ iaLui jU (J j aC. 4 aC (_yi (_yjL*3 3 ihijj-a <.<_3 . J 3JL>- jL>.LIl 
u^taj (^j| .(jaJjjLUlj 4_»j|_^J| j^is ojJ. 1 (_,!£. cuSLijl (jjj^iLlI .i.j....^1 
L^cLaJ (^yS aLaJoil (Jjlj jLiuj^l jjj/Ij (_il5 ^yJJ jrtJjLcuSVl 

V .( jii al.l lj I J L -lJ . Ig jlf . ij inilLi (. Lj. <«VI « a (jJLt .I_3 . J t i jjuj V 

Lr^! Cijl5 (jj i I i jjiIj jtl Ltial L^aLal (^Laas^JI ^alaJI jjL? (jl i_2jju 

• elxa£. tltaiijJ . ( I -1Y (JSLuJI) 3 U7 . ..* iC-JLxa jkl 

aj>a ( JlxU (J jj h i (_yi£.) L^jjJ jl >aaAI I aLjaiiVl (_>3 l*j JJl j oj i(jl^iSfl <£ja 

Ci l j 3 f jl < J aJ i Lj. ^ a i > .i_3 . J Jj •»• ~ *i .3j_^l jJI £y» ^1 _■ A.l iULa 4- ~ij t (elj_o_u3 

• »_S . J (j A - i a) . L$j ( _, 3 I ) a. j 1 < m • >■ L is\C. jl 3j _£ ; U --I~ n , 1 j ajjJq (_y3 4 jL j_ua 

£>£ joi.J (jjj- <<t3Ulj 3SjJI (jajjjS Jjii LjjaLai «Luiil (_yi£. 

jJjj (jl t n~ i i.nj Vj i4j£. ujJLaejJI ^jt-i* i ii* Vj ((^yJjJa Jji aUul i^jj V . La JSuuU 
‘^_ljj *4*J (jit (j-a Jai (ji 3jUaj £-LOJ Lgalf. jjSLi ■ ALaa KA J 'lU"! L*JU 
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JSLjJt) jJJI «L>olj cJLJ 3flUoVI jt-tuajJ LaJj jjJjJ j^ilaj 

J •;•'•; . J*-Ut *JLj 3_>j*- 4J jjuJi i.t <jy>~ Jj-^> U* er*-* - ' 3 ‘ < ^ <a - > 

. Laju a 1 ^J~' 4jj_uajJI 2j*a»_pl 4 j jJtHil ^l.lrc.' I ill 4juaj^U uu 1? ij->-l 


Original Copy Memory 



-1-3 • J <Luajj_U <_3 j.«.1j (<J :i$j m i l l A« » > 1 t _ y 3 I 5 o n ijj tl. j . A VI 2-jjj ' — \ X JSLuJI 

..Inlnucj Uftl .^.U ...jll) La^je^oj oJjla- U±>- _j>® 1 CU3j ■ <■»*j jl—- l!I LT iii (jryJaiojJLI 

Milner and Goodale, 1995. ,>c, Jjum .(oj-»JI) s^SlaJI b-jiix. LtaSj 2j.Ljj 


(jC. l_Aj3fcC jaCj .1 jUI 3* II I fl_.lev £ _ y ^_Jl #Lj_iVl |4 X%j I < >1.1.3 .i_3.3 (jajjj 

(*•' d dr 1 -.' ^Lsea-aJI ^ • J J J ^ 1 1 (j^° i /vl l aJ3j-*-« 

LaIju ■■* j V itfjL*-)] ,jj> (V ~j ’iLj JUU i‘ii I l-AJL) .*_3 . 3 JU O J (jj_>- .^jLuaVlj 

Loj 3JLA Jjj«j (_yj3 SIC .*1. a |^o^u Jlscj V • 4 aA> l-m i l i*i" t l 

I fl*<. >i j r. SU j’i jj-fj .S .. j a 3 U\-wM a ()JlAj .pajia (JSLiTuJ 4 H.ua jl 3 Jajjua 1 IU 3 (_y 3 

. <_3 .3 oL£_>_>. (jc. 2 I j * ... H ciL 5 > j iu. l l (ji (j,a i > 1 "" i Y— \ Y ^4<i A -H (jj£ 2 j-a <JjI 


2 4 ~. jj a L^jV 5Jjua3 (ji (jJlj-Lj IjU. . 4 _LoL*JI 2j^ljJI (Jjuaj V 1 ^3. > A ^yJJ J^-uajJJ 

i JLlu 5 j.r,,\_ya .(jjflj ' i g i 
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<LojUaj i?L>ol .i _9 . J ^J :wLjJI Ly~y i 3) f » \T JSLSJI 

/ 

L>* L$*^ «(^ *■» n » >aaJI f ul * » <« i 4 jjIuLa t^jJjJl cJu«aJI) <La 1 U . J^_>J 

4 ^ 1 U Jl Caj^C^ m I I <£.j-lmj LfcJU CjjLI -2 a \ U .t l ^ a 2 K A A 

Goodale, 2000. <>c Jjl** >( 4 JT l^J t « 2^ 1) 


oLo^ix^ji ^j i>/\ i I I JSul 31 jjl < U jJL <LjLu^JL1 4_loL>JI \I ^ .ia ^ 

j < - L l4 ^La^s «dl jl. i.i t . 1 1 JjSLml) (jlj-a Ji .iii j ^ ( _ 7 £jJI (j£, (jLj. i»j Lxjj >(_, mi It 

Cjl j-lSJI (_yj .<_s . j Joaj «_^ju 9 (_yi (j\_k£.lJul (jrjj^-«-aj (jjjljj (j^a IjLLl (JjJj-s»j 


(jJJ 3 -ljljJI oLojJLuM jLojj Of.ljJl Jjj^JI jLjj - ** j " ;"* 1 lj 4 juLuiJI 

(j—)l ju j_i— i..<i 7 <.U gcjLjuap 1 JUkj .^iulmLwI 3 jL ir< < i ll ,jjj JLxai 4 .j 5 L i.i« II 
.(o . v fuu.iJI) Ungerleider- Mishkin jjlJj^i jlIc "IjU" JjLL* 

4 -±) > rtj . l l S-iSj-sJI JLa 3>U <j L -.u u a.«.1 l 5 J_jSijJI (ji j-lLuo 

J— o - ~ i t -jj i(J « fl . l I 4 _>q >JI jL-uu* i(_gj j te l I I jLuii .1 (J3J0 (_j^ s' <£.j.xs->jja 4 _lC.IjJI 
lcr liajJl j I_,., l .I I |Jj <n j I I 3JI (j <i /it *1*1 (i>i»l ft(_yjiJI Jlj.V -»o 

• <-fl . J (_y4 ■ „<& ! (J ^i a 1 4- » _ l * ..i SjLukJ <...<_! iot Juflj n^JljJ jU 2|_jjjJl jl ... a 

.(r.v jsLiji) 
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t. \r 


jl ■ a > a j - ' L “2 ^i£ 4JL> blindsight ji<-i«it 

JSLIj -iJj-ju aj ,_ft 3 j- 5 j j'v Ij j Ig f ! ■»■ |<?> J fv mi t 4 jkl_>ol 3I 4 jjJ tj-a-jcJ 

L$_»l . 4 -j9 > JJ LjLuaJ .1 JL>JU IAa mi (_£jj V i^jjuajJi <Lo-*JI t 

(j3 S^as J3I oJL-a r -m Oy* S-jj-a-uJI CjI -k j m 3 jl^-lVl < ~j j. -v lj <IaJj_C. 4 -ajMia 
^ «1 I ( j.. 3 i 1 l jaJLc. sLdxJ J3 3 «.l 4 w«X.LuJU <*:<je..j 11 .>34,>• j~n .CiLujVl 

^jjjjlui I^ujj ^ .-id 4 juqL> ^ Cowey ^Jlj Wciskriintz ^xj j$ ■.< «J 3 
juLjJI i_3l^ jJSLubj U .LoUi j_y3 Diissedorf 3_»_jaL>. ^3 Stocrig 

4 -j \. 1 si \ d t ■%. ■*< ! I ■.. jljJsVl (j^a 4 '1 < v lAiiTLi) 

m 4 Li" a t^n"i In n! £Lha>.I (j-« 03 ^-J.I fUjiVI sL>. LLfc (j-aj ’^dSJ (jj - 1 fSjJJJtd 

C 1 ). 3 |<njtl (_yAt 

(jiu^JLI (jJljJLij M ( 3 j_L<ajJl fcbcJJI (. dl~J £ya J m II I (jjijC. jj-ij 

[jUf.l 4 jI .ujLuaJLI c-l. 'wll (JjLAX! JLxil I 3 mi i^l SjJij 

• -j 1 :^JoLi> ^j <n 3 -jji jJSLuij (jl 4.i ^.<h uiJJj j _«3 .<_LlLl_^ 

(jl .^ ,_)ii£piU (jSL«u .liJllA 03^0 JLfl <U£L 1 h I I (jlSLa ^£. 3 (.gjJ 
jjlS 3 i I Jjv 3 “ijln i ASjjJI ^ lit . fc 3 jJa.ll jjja 3 . S« oL»ol jojIj 4 i mi ill) 

. Lda» 11 (jjftAcJ —3 Vi..nl l (3 3T1.n1 a j_yiJ (tly^l > In < I Jl>- t i aJL-;. a <_iSJL£jl (jjljj 

(3j3JLjL idjjua J&uij Luj t (jr oSLj Laj ajjlj 4 ^»JI CjjL£ I j] 

. ( _ 7 ju3jJLI Jl».I jjjuuu i (jljtiii-a LaJkJ c. ^Lal lLIju 4 .i<^ ij t^aJLkJU £juo\j 

dai> £y> 13J34X. iln~>-3 iSjjIj ,jja i, .<jl<n j-JJ-a 3 3 m j I t j _ y AJLj ( _ r jLii3JI (3SL4J 

.3JJ3J jjj (3>a -53^.3!I (J S Lia t 13-Lnicj o' jl 

y» *J-» g- ^C.j <»l_LuiVl Lr i£. 3 11 j . n. 1 1 ( _ r AJtJ (jrtjl l /I II ll 

(31 3 (jru C 33 JI LaJS ^ ■.. n-~n . L^JLSLit 4 J 3 J (j^. 

LajIjI ( j.>.ii.'*ij (^J-U 3JX. < 4 . 1 j I t (_yJI 4 <JnjjJ.I AjLui] OjI£ 1 nl^ 4 jJ 

.(Ia.U 3 inj4 iln; in ^jlc. .»_fl .J oIjJlS ■ > t j7i .. i » l j-ti-UJI ,j>J jj 3 ,ji 

3j.‘jL«~iII (jjj . 4 -i^p l (J a C. jyS (_>iiA yjl (Jmolj (ji < An i n i j A •*■ a J m a *i 
. I^ajS I^aA-Ij e -\jVl Ja^cIu V iLiitjJ^/1 j' gy- yj» 


-331 - 



4_)^jua_> CjIj, t c \ (jj«~ V j i «p i II (j n r. j-e <jl (jJLc. JL l ^LoJI ^ g I I 
i_sljubl OJlC. (ya u3JA ^iTi <jj «J IrwmJ j^lc. (JJ-S V (jjJ 4 j.sLc 

jjjlo (jic t_3j_*ill jl i5 JLjJLg. gL-uiU Jl <L>JLl>« jl <41 3~ i u a tiJjJejj 

4jj hpj oLajlt 4 |&ljL3bxuil QJ * J Ip" > “J V ‘OJIJJ ^ «4 ja 4>i jA^Vlj . 3 jl3jl>j 

jcjJcao (JSLuU (j-o-itJ LojjJs illli (^Ia j-uajJ! ^uu t _yOJya jaAjl I il .i u.uv-u 
ai-A ^.» -V ~i ui j ,jJ 4 jL£J i (jr a_*JI JL?e_4 (_ya Lajj_3.j |»JLC jt gLa 4_»>L>>j JJ-P-J 

, J 

(_y-n-«JI JLas-a j_y3 CiLaj It U ^.LtcTumij V .glj-so-to jj-lxJ .UjU It CiUjJLlII 

-* Aj...1jAtl ^ j ajjj J ''I (juLuaJLI (j\j » iill iu JjjAll .oJua-iiLa d^M 5l~i 


4jSjIo —4 -ljSjJI 4 nl*>-111 BLiuLlI —.Ijl.mJI ( _ y < C.u.~i]l ^LUJI jJLij -j ■ ( _ t aA 
j»JI (jlaLill j_yJI 4-ij i,i-i i II oLajJLtll Jjuaj i_o_l 5 .^JjVl (_£j-jua_JI gl_%U1 

4 j 'v i m JI JajjJj ( _ J jJI 4 j.t «t II Lj^UJI jjLse-a Vl.aTi ■ - vl jji^Vl (Jjj-IaJI ^ * ■>»"_« 
JMi- iIjLojJjlJLI t‘\j ~~ v£JLLA (j_aj .("1 _ V JSLiSJI) LJjJI 4_j_aij" II 4_»J_»J1_» 
cL^JJI 4. 1 , ft l V i a <4 Ip Ip V M 4, flip lU £jL». up i ll gLa-JLlI ' lg-1 1 4jJLi_iji_a 

(A ) -UJUJI ^jVl ^j-uaJI 

l£j->»AI IJ-A (jl_J <u| {j£. (jjaLjJI (Jup n il £y> j^yJjVl 3 -»• A ■!-. II i**i^ i f. 

3 > 3 JI «lj-u<) IJUfc. I fljt i p (^jjuajJI _^JI ^jjjJI ^yJJ ^yjLstUI cZot l ( _ y ajL>JI 

4 - 3 l t _) ' Ip . ' H jljjJI JjJia-J 4 j i up « I I L>L>JI (JjJaj 4 . lt . > o V 4 ^vjJlj ( 3 j_U jl 

jLwJU Ijla Ldjjj .ijJjjJl (^LSLJI i<p II 4_taL5 

“I p 34 A^-lj t. , 4 .A, A (_ps^C. ijliil (J j - j i ii (jlc.) 4 mil i.a jjlC- La lilj I • •■ 

4 J 4^-lji Oy^- Lilli (jJot • (' .‘ 3 ~I J. ,S\ J 11 lyaJi oLtuljJ J£ ^ La^ 

( 35 UaV 4 jil^ ^-lC. CjLaj l » A ip I Vi i ui oLujI «l_LwiVl jJxiAJ jji-l JlLi 1 1 Jlxoaj 

.4AJXld Jl 4dUl^VI 


> 1 <». C o j- wa .» l l (^aa! j|ua13 <—j! i^pr.Vl glair JjL^j £ry>- iIjjlsbj liLa 

J<I,-, . (J-ild. l l (_yA 3 j inTol l 3uL^I i'll pyll j_yJj^fl xjj ■!! gLsJJI 
16 M| d > .oljl jj^ JI J .XA ^J9 |jaii i j^la jjjjtJI i .«iki ij^uu 4_iLajtJI JUtJ 
S -* *T 1 * J 4Ip 3~ 1 i j (_yjlJj i n I I J^aJI jlm -3jj .s* . II oljLiVI ^1-> *»•* • •■! ■ ‘'"‘J . 1 

JIj=-« 4_j^ iipi 3oLjl^x>JI aJLfJ Ja : I ■■ VI J I jla j •‘'•yj .oLl 3 jlJI 
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i a .< , 1 ^ ijL/x. 1 j j C, JjLui Jl IJLA ^ JulJ , \ J 4 , u ^i.LU-J S \jb\ 4 f- 

lh rfj JL »J| U~ ■ uj V <^jL£ ^yS 4jj^JJ ij^UaJl <_*jlj_>JI (jX. Jl JoLuLLujI 

SjLiSLII j{ 

fl >ui 4Jlj| juu ^ a Ill \ W* >» Stoerig Cowcy 

Jj^UI CujJ <4 j5jauT -3_2^ 4jMj fjA gll (>a 4_p-lj ^ Lp-lj-»- jjJjVl Jj aaiH 
gflJLil) jjju*xa£ 4 . »1. 1 ~u (jlc. I—iJaL>- JS-ij Ct^ 

j. jU iio. JSLLj 4 - 44 II aj^j l^alS ig9_$ia >a> L«£j -iJOiNj 

-t;r4 £.^M 1 rt i/iill ^ jkl JL>J.I {yt (_, <_ ! i lnT l < iu u aui l <_,3 

j_4> La£ .(SjLiyi jLJjLaU <U^_d) 1 M~V a {jjj J>>^l 

.4-^UJI (^JLc. 4*ju3j-a ylc. t>° JL>JI 

(jja 4JUJI 5JjL>J.I ajLA <_y3 , c.J juo <j_JJ Ljlxa-1 4-JjL». 3JjLs_a (jjiji. tjl^ 

|juJ> i* V>T - < i 1d 4 ^ Lm> 2jqiuia jj tin*. ju*> |^ic JCujJ 

JulaLui 4jlSj ‘--US ... I jl "j^JliJl JL»J.I jj Ciljl^i>Jl t. ~. . lg>« ■>> jkLIaJI 

.^yj^JLI JLkII iJ 3 4 ti« i /VS jaJj iJL>JLt (j^« cJJljJI t a i ^iil l & jt^>l l {y 

^yACrVl <_kuaJJI ^ <■ 4JlA (_jJI 3jLi)/l t _ r lC. Jj^-5-ll O a.Cji (jr}3- i^>-T j .~ o«.~ u 
.j_iii_JI ,^e LAjjUou) JL»- L «£ »4. K u< o_ 9-^ ^-U~*-J C^lil ijLaJ.1 
'(_^£>li»Jl j^JI 4jJI j ■ ■*■ i ,jl5 La I JufcJ - V 4 jIl3cIujj jU 4jlojJl}\ Ccx- i a 

. LJIS. Qji ^.i,r>jll {_y £-1 > ai/iill IJU iL^jklia . til! j I a^) _ 

jJaulII r ^<jl...II ..A ill ^JLc ^j3 (j^Lc. 4_«jIj ajL^ui gjj j~n a 4_)^>o 

. CjLjl_^- l>JI jj.iLc. (_y3 

3jl3jlL 1 4-jj^xlt 4. _ ii *j i rtl l ljLjjJlII \“ • W 

,q^Ja cii ljLifc g • Lo jJSLuij ^LsaJI j_y3 ^ «J 1 u 11 Jal mi i II (_j_^Lajuaj 4 jjj (_j3 

4^oLaJI CiLi^Jjl i4_t_aljJL]t L^_iLi_L^J 1 ^ 1 “ ^ i 1 j * ; (1^ «* * 1 1 j QyxjSt 

{ _yo I i a il _ 3 . ->-l II CjLy-i mi~ II ga (4JLS ^LajJI gl ~ n (a ^_i I I 

(' J^alS (jlJ l23j - CijUbjJI ys ph’lia (.Uejjlj 
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4 10 ' h > c_y»- (_y9 1 _LxJ 4jJy>JI _jl 4 jjJjJI tljLi^jJI 

Ujj t-Jj In ■ <*iJ V <4 Ing ru gll 4jjyj>JI 4g r j 11 4jj_L 1I ^^yS ^■ g jl '' 

j| («Jaj u -usk -j JL3j i_ 3jJa j_y} SjjJLsc^a ajj n U Syjljjj.1 **yj ]1 ojSij 

• t > 

UJ^-* o' O^—*4 -JLa ^ 4 i m * J a. LA . i_u^_c ^Lui^i jl 4_a^jlj 

.3daxa 4 jjj j^J! 4- la-u . ui I I 4 jjJJI (j^A> i4^ol3 Ijyjul «LuuiLj 

L» >-r f^ a iA-jl i <1 ^ 3 \ t yoj^(“ i"j, i jlIjJLI I I oLjj-i ^ i A"" 

(jJ-LjJI (_yfl 4. a. i i l l / ~.. a CjL£ j->. 3 \ njjJLijiiJI fj^xA jl t£^ua_U Jj- 4 iSLultOLSj. **- j 
‘(j-^J^U.1 Li* l)l t jJL jJI u *1 t i7*i II _ <LjJLo. I^7i.luSj1 i j I g 4 —(j^cljjjlj 

< < ij (J. 5 11 ?*"J «4 rail .> g nj 131 . ^Jl .JiLajVl * ' 1 a ^ A" I I 

aLlji La 4 ULyJ u jjiaj^JLI j£jl2j V tajLc. ■ w ^ ‘^*.■.'I jl <~. ■ ■ I I < j£. I t » « > 

O - 4 jf jL^a. 1 j»_jj (_y3 (joisj-U i_yxxj l3 jJduiJ <4_jyjJI cl. j-~i it Jyxu .2 ljjJJ| 
^ L 7 -^' u'-^J 4j_i (JSLcmJ jjj^ys-5/l I—. t j_AjJI 

j <i~i m~i j ^f -. v i /i I I (_)dj—Jl L_JLc a, \ 2 > I,I 2 jjj , II t *il ij ; tl i k i i -Pi 

.JjISj 

CiVLtiiVlj L^iwu 0 L 9 JUI aJL Ot (^JL>-I L^jLlu Jjill 4 _i 3 ajyJU jjuj Luj 

j-i-c- (jij ob *L^jlj >=>JI ciLj.I?-.~iH jyxj <LJLj 4 4 -tc.a . I ggif 5gil .II 

(J-la 1-3 j. <^> . ~ < 1 . Lijjywui ajjU^Q <JjL»3j 4_L£UyJ.I I~l Oj-a .4 IM n .~.,4 

ajLil p. ». M , r uj Oj^t 1 ^ .aJjJLC Cil ^0 43(3 Jl^AHI jySu *<L 3 j>j ^3 2 l~. ^ 

^ J "kJI yLUftJ jlyi^/l ftVj A fjiuU a. 1 ^1 .« a .1 i i . g l . t l 

4jjljJo—u»^/l 4g tg iUll j-xC. I ^juxjI -f i *+\ 4.JC.I^Jl CjL^I^J! £ya d ^ ■■■ > 

.<-000^11 

aj_A cLul OjjLSB-a JSLoij jaVl U^JUJ JtLill JL 3 

>*J 4j_jj jS-T^3j .4jjjjjyJI 4,1 j i n Vl Ij^axj ^yic. Jjj JL 3 .ajj>._jJI CjLjjJI 

(jr^ Ij-iLc 4 hi a’) J-9 i^l i m I I JLu . JajlJI (jjj d~j l g ... jjjy 

Cr^ 6 j>^^ . 4 J 3 -IJI cLljI iiil3 J5 i jl * I 4ijyL Lr Js i~.g . I I ^Jl 4 lj>.ljJ 

LLia 4 jJ 5M JUiVl ajuk cJL? I3| Ut I jut, JSj-Ju (' t >. 4 JLJ oVj^. 

• lLU3 cLuIuAj gjj jjlC. I Ifi-r Ml w g-»-~ 4_ucajj Jj«I ^1 
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.4x£ j-LlI$} 4_wJL>. SjjjJI pLut LAxd (^CjJI (jl. > <jq tJJut (jjo < i/-»j 

4llUJI SjiTIjj 1 pjj * * 4jbL4jjJI CjLi^jl 111 II pi i*i~ i «L Pfjjui JjPJ-j |UJdJ (jj# 

(_ylc, 3 jjl 2JI iji’iif. (jjliJIj j i'll c. (j.iL>JI (j^LusloJI fjji Lj^j UT ^ r \ 4jjj pUjI 
Ciljl a.«,l 1 ojjuijt 4_ajLc (jl jj SjLC. (jJLa jjXc. I ^ t a 3jl n* 1 »VI j CjLajl.t.U (jj^iej 

• Cl)Lu_4jjJI L^j ^~<aTi V pjja (_yJbj 

jLxJI $511 n ill j_4ju £)$>• 4jJVI JLfcflVl (jl £-Luixul 1I (j Ji j Juu 

(j£. ^ ..^»«ll JaLuJIj i(_y£._jJJ AojjlojJI olLLSj^l (JSLlmj ^^jJI iZjlajLuVI 

(j^jmK^I JJjJI ( i7 »’jj . Ji-aUI Ijla <LajlJLa (_ylc Sjjja j5£l 4_u>»jjJI oL£jLuJI 

( j^-»AI I 3 l.UoI (j£. 5 !><11 i II 4_ijj_>JI CjLjJJI . ^LajJI (_,ii m 'l jja < (iin i 1 julscJu 

CjLjj iJr 3 iiJLsej Lma ji i^i (_yCjU L^iaLcj (JLxuO-l jl j_mjVl l .--.II 


: <3jILa J^LC. JSLAj £iJl>u . A 1^1 II l*iittj I 4rt_i4J *CoJjJa_i 4_d VI JLjLiVl <L_JjJ 
(jV (jja 4 jI « j ~I I <il j<u (_ r £ij—g-aLj j —j_j j»L«-aJI (j-C j_re_!LJ LaJjj 

3-aa-uoljJI 4 j m -k JI eU5^->JI oL£jJ-uJI u ^».. > (jl ^ualjJI . (jjLaJLa j_lC. 4c.l_xO 
(jxl t a -v l L_AJjj <(jjj- » . i~ i. i l (jrfil. «1 1 -v VI (jji j j, u£ jjJs (jjj (jJuj Lai,4 .*> 


^Jl pL*jl jUllll t m IV 

^L m < pLiji 4 j .i.ajjjt (Jjalj_*JI ,Ja S^a^-Pjj ^ Q3j-‘ '"J (j-* (j^-*““^ I iLa 

<Lsj£&a ^xC. S iijo A j yJ^-cwJI (jx jl> « i l - (^->Uil (jj# PLLjl^ xmJI 

- liiljVl (Jijj t j»Laj>JI (jJI (-iLbjJI »I.^.«IL ji ^yujjUl pIjujI _ jllxU j_j£ (J^l _ 
(jxclj j_yC. LpLlj (jjj_jLuiJI jJLxJ ^3jL_ui 3jLx^ ji <>l ‘ II (jLu<3 . <_*jj_i_ll j^JJ 
Vj ifUJLsexJI . I 'if (j j i j>1.J Vj ija^ajj (_yi (jjjxsuj ^ubj j£j^a (JSLuiJ 

.(^JtUI ^LuuaJI j^a (jjlc. jxc. 1 1 j mi (jj^jLy 

(j-Aj • 4c.Lx i n ini ^i\ 4a. j^ J (jx Pjjy- (jx j*jill plxii j.i mJI CjLjj j.a.1i«~i 
4ajjxuJI jji Ol^jjJl j»jj J^-l jji (jj ijLsoj .(jjJJLJI (j^a Ltjxi jjSi JLalaVl 
('°).5JaiJI JUuC 4%jjxa 5jjjjtxu tlljjj Vj ((jvJujti] 
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1 a tjml jLb jlj-iwi »L 4J3 jjjl 1I 4_iju a^ j)JI CiLuuJI LaLaj (jjjjLjJI j-*J 

■4 Ajl ^11 OjJhJ\j ^ ^l4U(_>0L]l .J-CLjJUj I III n.^/1 ul.Lf. _ I— lC .jJI 

i^LtuJ. cjI£j^>JIj 

ijLuij^LS iSjujlu 4,/'I 2 l~i Sjliiuilj (jjJL>- 4 jjj il q>x.j < 

. 4x1.jJI i ~ 1 1 j 2 -». 1 ^ jjAj Qj \*aj Liu (jrUilj jaA 

,^«^... a *il I j U 4. (jj '~ (JujlJI jjJI LoLu (jj^uLuJI JjutILj ,LiLp.l 

^L>u (jru>- .5j-ilu CjVL> CjjJLIj juaVl {jr £u\ • ( jjjj>.VIj >(jj all HI ^£-3L3 jj 
(jl 4%> (_yic (j"■ "j * i j^L»JL) j«uiM_i V jj *i ^i 1 * ,j£ £la.s jl!u >oVL»JI #jiA 

'^U II juLmj .(JjuJI 4_xujj»- ujjJuv JuC 4 i .1 ei i jjb ,jSLj j«J 4jlf. Li '~‘U 
4o£jJLui Sj-yi-ju yxx. ■*■ i(_yjL4jj Jla LauLj jjLuJ i4 _ > C I^JI 4xUb p~ j 11 g^jaJI 

^ ^uLu>l djjjLxo 

(_y3 • j»jill tLui J._Ujl|l (_y5 jfllx" (_yTLll OL^jLuiljl JL*J» (jA (jjidj l ^ I L_3jjU ^ 

«Lul jjLuJJ (jSLoJ <Ja . Luj ? ^^Ia JouaJLl alxllVI (_LuU Ja ijjuxJI 4 mlrv 
(_5Jp Ja .V Luj Se-LuiVl jl d>ljL>.Vl ((JauiI 1 _ 7 1aI 4 j~ ij (ji ^jJJI 

(jjJI 4_uuh»JI 4 _j£ju>JI (J^sIjjlJI Ja . (J^jLpm j- iA. {jA SI 4Xal*JI 3j^l jJI 

S3 lx ■*■■ ‘i 1<jr .,UI 4JLjjJaj ( i_5jla (jJI JjjajJIj j ((jubutJI CjLSj^>- Jaj ■ x~ 

. La Jaw {^Jl I Luj 

i^^uulJI j&jJjl chiJLse j jjLlI uLul J J mil (jV S3 JjLiii.U 4ojuojJLI CiLuftl La 
^f..> 1 d»l£ j_tc. ^LajJI £jl». ,j» 3jljj/l cjljLil ^a ; 1 1 ^yj mil jjSL Luj 
OjLuAL) iji yu L u J JuLmil ufl^Lu^U 3 IJ I lx 11 2j fl~l III II 4_UU>-jJt 4j.‘> t~lll JLI m ) 
J-ua-aJI LaLLuiAIu ^Ul (jrt- S L a ~ I I JjoIj^. jjl <LuaaX CiUsLujI 

4_uaLoVl 4uJ ulj Jal. m t (jS iIn iiijTill <_sL^ 4.iS! I t^J^alit (JSLlil.) JL>-j3 V <jjujL>JI 
tfJLA (Jc. 4 _>L>-j|M c j«-!/-» 11 (JjO .4 J J ajjjl J>jIjj»JI (_)■}■< mi.*iJ ^ 3< j Cx3j_o ( JS_j L j 
j-u m JI i1j 1^>^ l^Lf t tLg *" * l l j S L o 4,3 > >Jo uiLmSLcu,! ^m il> JS L u aLukiII 

.(jljiaJI jl Jjjujl jl ij.mi.jII {jA (jrjx.JU-.11 ^jjJI cLul 
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4lujj3jl}I OLbLjjVlj 

(llLulj ^5 d if. ljll 4 i i a jj II j^# I dJLjub (jl d3j (jVI 

f.j U d ■ . djiloLoJ^jVI ^g^rtl mi l Ijjb JJll i Hj ( rtj^ 

(jl (jSL«j 4 j in-*. 4_a5jln- 4 <1 j l (^ Lmi ~> Jt . Ij 3 til l (jl 5j ^ <1 . 1 I J->- J-uaJ < Vjl 

i l*i i .. j 1t . ^ «*]. l i a t ^ 1 i ill. i d jf.lj 11 JU^Vl d jf.lj 11 jl t I (J lAflj 

iJjscj - ■ U» 3 <* dj. ..1 C« W 1 JUsVI (jjjuJj idj^jJUjt ^JjC. 4_iSj->JI ^joIj-jJI d-tyijjJI 
d 3d.i~.-1 1 d^j . ■-> .11 JoLojVI fn j 3-~iJ CjLlLui <t£-j_u< .JUJU (J j . j . i " t _ r Lc. 

ivestibular d^ jM * \ 3 ...i■>. ( ^ ja BjjIjJI oLaj 1»lb 5 .>■>“ a ‘Qg d <i U\>-U 

La jJLaj i. ■ * a 1 ^‘^ji . L.1 3".-*.*Vl_1 <_uj>LjLa JSLtuJ j i t ( jlidvtl l jl g ** < H JjJjjJ 

1^ a . 1 •*■ 11 1 i (Y _ 1 1 ^ ...31 1 j 1 ^ n.t». i (jSjqj ijij^aTLojlj oltl_y»-Vl 0JL* CjJl>o 
I *1A 4jC,IjJIj d jt- IjJ| j jf. CjLUjJI (jru j J_i <l"l (_ft (_yLc. • dj. tr.l 3.11 Ji a jJI £_d 
(JddXdJI VL< m£ 1 jj!?I (JSLiuJ djjJol f^yi 3^3 <j Lj . lf .Vl (_-,. <• . _ i A « ~ i 1 1 .■>.,. » . 1 . 1 1 

•JUI 

I j il i~iV 1 ^"-w Vl JL>. i Sd-LjuajjjJI JUflVl (jf. d lj* .., 11 oljLail (jfi IjLa i LuLj 

9 r _ 

dj i ,^.l l i*i l H .-j VI jjjj iliLSLtjJI (Jf. 31 LjjLj j_L3 3j _i <w a (JjSj Ju3 

^r Q jb ■ <l jl...I t ■ L....j ~i ^LdjJt (jblJLa j~«; ^^3 ^ II JaL^ajJl (jJ (_£l . (_yijlJ 
(jl (jlf. Sjjjj (JjJj (Ijd (jJbjyJ .(j>M i iiU.>U j-juoljd (_y3 JaL J ujJI (_ y dSjJ 

.LilljJ^J djjjJI (jf. (JjJLcu^i u i Li i ll jLJlIj (J» a 11 djjjJlj jaj-dd 1 $J 3In 1 1 jl mi l 

JLalju (_jjLuul .(jjjyaJla (j\JJ I HILj 1 ^««i tt \ d^ I mi II (jl jj^j y>-T (jL aH>- 1 d^j 

(_yfl iJLHI (Jj j. i ii j^yLc,) d-L.i.u **■ 11 t—Slj^sVl (_yi I mi il 41 d j_d d l i l l d u Lc 

( jl L>~ (_ 7 Il>- d f. j »*i 1 ,1 d-tjLseJJI d^JUil (Ja.lj_a J jLi. 4-C.j-mJ (jdljjj ^d—tSLylJI 

Vj I Jl>- (JljjJI djuyu 41 n ?~ 11 4 _>SLi..^ 1I djk-jll 0JLA .dj^lj j^j& d.jJia.dj 4 ^L%TluiI 

, t 

jjl (Jn 311 (^rydjjJl i—ijLuiVl 1 jl* LajjJ • L*jJ 5I (^ 1 * 31yd L».G eJjJij 
J^LUd dJaAj 4y>j djJuu |jjJ i4 j aLftl djJL*j ojlurl (yLuil j* ^LaJLll dj (Jjojlj 

.(1 .0 Jb 


(jfi^JI ,^£, l^xjl 
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(jJJ I ja oLuj^/I LkjjjCj 5 jjI j a "ii ll SjjljJI CjLajItU OjI£ I jj 

i4 ^ i A ll ij .l I I jl 4. " uL " Jt CjLjvj-U ja JLtJjj jSLaj 4_o.Li ja 

4j-*-uoja 4 jjl»-j 4jJL*j " m~i . 4 jt.'w^JI 4 jJUlL 1I ■ "■'jl ■ ■■ a ja 2^ j 1 **- 2 * a! ■.. j 
(}j^ L^JsLluJ jaljj 4-t XxajJ I LMSJI (Jx>0 (ji 2 J aj ^ f 

Jjj_i Lea .4^>-jjJI eJ-4> siJJJ L^jli 4 _I < . I - - »JI CiLajlUl jc. 4-1^11 i II jaljjjl 
^ a-'y T u j? jiLaJ . 4.1fl.~ in a jj-». iIjJLsu Laj 2 ~ij l n a 2 ■ C . .*. I ,I i « ■ I ^ ~j a 

sL»UI ja 4 a ja j£lja ^yjl o ^jjlj JLa (^lc, IjjLa <4iu_jiaJI oll^j ,J^k t_ajL»jl 

• t-iJIjjVI (jc. (Jj 1 1 ni l jl l >—ij l in VI jjb ljub jjSj (jl (jSLajj 

'aj>^ 43-yi (ji .4 jI j_JI (^ Jljj V 4Ji (OX.J <jLSLflS/l 0 j_$J jSLaj 

(_ylajjl (_£JlUj JLuj JL>- ^yJI 4c.jJuil 4jLialaJI jL-tcVl Lutu3j IjI j . \ l n/%^ 
4 , ) * ' * *■*■} I JjLsC-li I ^ ylc 4 j^Lx) l J^JjJ Ij Lub t**i t*T. AI d I y^jJ I L ) ajjlU 

4-uljJ (jl .CjLjI jj -s i I (ja 4 I ■ III i .a ^iLaj ^^Lc, u ^-» '/> II ojufc ji ■ . jl U 1 1 

(j^ <—2-iiiSJI j£J Lj ~4 ^Lg. (_y3 i-J j-j »■ 1 1 jJhljIaJ j»l3 jjj a~l 4.1 < nl , »j ^jLajl\ 

4jji>. CjljjSa (_j->L 2~ < 1 1 JS-iaj i hj !>!.>■ Ju t aUgla 3J^<, Jl ‘ *11 jjl Jjdl 

- j i^n JI U& 4. l .a c , jSa.) V La IJjbj <£-LaJlJI ja 4 jluiIj O^ILxa (^3 3j_iaa 


9 t yCjJU £jj$JjLIS-l 1 _ \r 

(J-* 4jLutaj 4 j 3 fujbl Lase-J jjl oL«jajlj_>JI ^<JLc. j_ij i \ ^0 * ^js 

*gj»> j l i' - ^ l (o-“Lj (j5fl . - 'j I 2~ t l i i il jUol ^3 (ji 2J jU (jSUj 

4-C.j) a-Tua (j3 »4_c.j_Ja_a 4 jt_i i lr> 4. « 1 1 <(jLo^ ^a Bjllaa 4jj|_%_aj a I ■ ^ I I ^ ^ 

iS_v_4>m.l O^c lil -(jj mt l (jJI i^jL»JI (ja i4-jjI j Mif ^jxialj^a (ja 4£._jJ!la 
(ji Oj V 4(jL*jl ji 4JI 4xa (J^-Lalj (^jdl (jLtSJI I j_a> ^)l (j£. ,4jfcJj 

(_y3 (*■ > 2 il l (_$J- > o j-a4 jl a f 4.L j iu j gjj^j jl '**■-' ^Juj ^ 2 ,C \ I j *i l t . . 
tZiL^LuJi j jj a2 J 4Jjl_aa 4_ul^>.1 3 h ljj jaVl ylt-Tn^ .4aSjJI <JjVVI j<uuu-<aj 

* I S^ ’3 * . 1 1L** * * (jail 1 1 ull (ja 4_uLaJjJI 4-u a 9 *> J I 

* J (jaji(jjjj«_ia-laJI (ja JjJaJI 4JLjLa 4_iaJbi 4j Laa 
,<UjajJJ| j 'l l j^ jLa (ja ^ji&JI Ll*3 .I t u .>. . ij ^jljj (ja jiSV ja>-LJI ji 
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■ Uit A“i •s.Vt <. I U~,~I (jjJI 3, t n * U JL^I (jt i a L »j < * ■ C. (^jL>JI Ji iT .i T .1 I 

Lc_) iAjusLaJI 3_jt jjVL M i l l JoLjj^l (JjjO ‘ul^- 1 l>° tl)La_jl»J,lj 

a 

(jj9 4_Cj_A_>Jll 0 jub j_LAJ Luj Ittl( JCi" u .l • t_£ j->-I 4 -uuiLuiI tilljl i " ' * J (j_$£j 

.4_uiljJI CiLjSjliull (jja dj‘l shll oLSjl, Jl CjLLojlII 


<jrj jlIViil (jjl 3 J ^iAt \ ,_p3jjslj g-j^jVl (j ^« t (_y^ m i ->J I >»JI tilxjjjj (jj«G 
d n j 11 l J • Al l (j *i l^ I I «.!-" ■ .. j ^qJ |jl . (JjLfl > J Al'lj SjjljJI CjLa ^JuJLI 

■ Li? a I j mi aLh (jjlSLII J->1 ^3‘G I jl •( m ?+A_2j JjaLc I flj a , U ■..j"j ,j| 1 

<l£jJ,l J< <i^ A .U _1 ...J 3-ijljJI CjLajlxJ.1 (jjjitj (jjl ( J« I i j^ I^L>.LjJLj 

S ^’Al l n ' fh tLul ,jjlSJI CcJ mi" jjSLoJU £ya (jl£ I jjj . ^j-C.jl! 1 1 ill j ji iQ 1 i a i7Vi.o 

j_yjj ilLi j JLjis i(7LGs>iIj f.\^ jud\ iJLtil Jj 1111 (_ylc.) iii iiLia (J£LuU jjL 1 j nf <ij 
ojhjs J i*l l 'U.^i JC ,~,i i*il aj I » H 1 r. . U>l A-..II j rt .>i"i n J.|*L )V I (jl ^1~< i.~> 1 dI 

.juiUl 


^ tLo>] jhJ . 4Jj j i ■■ 1 jl .-.OM I jl& .CiLujCJI (J^ (Jifl Lqjj ii_ jjlSJI jLoo 

.SjJojJI ^-jJelLiJil loA <J (_yi>- L &L - I J (J uIt-j (jl Li£ j<dcj jllajVl (jc Ijuaj 

I.. i j J aj l.j In f (jjSLj (j^? (_ T ii < V-i Uj JU^> 4 _lSJ i^-j ii-ii a jlii. 7 i~wl 4 ji IjLA V 

(jjl.,111 a jiiTai ■ G . ~w ~i V i~iljl i~-^.VI ffjijb (J!t<a i^jJaJLj . ^jloJL I j I 

(j>» ^jjil uLriillJ Ijjj jj a ^l l Sj^>l (jj lij-cv | 4 JVI j 

. 4 _i^>.jJ jj ill Cjl ;*KJI (jjC Ljj jjv 1 iil'^-~ jGj 5 ju 2 Lh (jLinjVI 


v. \r 

(jl (jSLiiJ La (_ylc. 3j_iiLa CjLxI j*JUU ( _ ;r J_Il ,j7»lj^aVI t~- -^> ■*■'* i(J i^>A II IjLft 

.(^^j (jLjU^/l 41 » 3 _) 

(jj -i; I' iJJIjjVl (jiO jji^i jl LuaL>- 1 ^.~i-j -1 3 A j .i-i .11 

^jJaTLuG V . (j-sc-i-iTajG (JLLa .i_3 • J 4-jGsj^J.I mi II i^Jj-jJI LS^->J I njjJJI) 

1 £j ■»« (Jr I A". I .bli'ivi I J i^l . I flK .111 jl ^t -1 <a (_ylc I_3^.<~||I jl tl JMiVI JL)JL90 

JLiiO al * in^M liLi^j i 4 f j 1 1 J iIj La Ljo!— 1 (H111 (^j 1 A.I 1 ^ 1 l ^ ai * 1 "' aV 

■< _ 

*>»■ (jr^ ur^ J .‘' I (j*" • '■ 4 -“>k (jr^ >^*^3 ij 1 Oi- 5 
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.jJoLuj sj_uo jjJI idaJLua Coo 'Qj * - ^* '“.* ( *> 6 O^ 0 

. jtJI J_oooa (jjJ (JJascjj i4_4>L>aL ^£j^u£. 

j 3 jj U> (ju (jl^j SjulJ ^-i.'v.Lj tS.LP* Ijj oLt^^iuJI 4JLA 

* 

ijjJJcjJ 4jjjj_uaJI JSLcujJI ^yJJ (jjuojJ,! <jLj l-4-< >(J « .< i Jlj 

4 jl <f. 41 j i iij Ll* j_p-LjJI jLjjl>-I J < Aj -ijljj ^ • a - j o- 6 oUjJUJLI 

jl jt CjLiI 300 JI 4_i£.ljJI 3>£»-Vl (jos Luj^-po 4 _ i j ajjJI J-aljjJI j-i. j < i7 «J 

. SjuAi 0^1*11 {jr^a, >11 

tLul m.j {jA jl 3 .1 3 t II 4 _jjj-jJI 4 j f.> h-lII (CjLjjJJI ( _ =r jua_>« (j ^i» _i > ^h . J 
« * s * * 

(jj-ljJL ji iiCjLj^I ,jjS>oej jl «Q>lj)'?'~_> 4-al*j_a 4^>p- UoLwl ^joJI 

.objUl cLul ‘**< ' *»•_■ La 4 _lLioJJI >«lj>Li ojLc. (j^.u ~>“i mj • 3 jl j 1 « 


. JjJLsc.4 4*^. Ml 4^3 >jjj Jiit bl>.lj Lpc-aLj>j 4 jJ 5 H JLt^VI 4JL& £-pj 

(_,]£■ JLalfcj ( _ ;r HjI olLllij 4JjLaljJI Cjb£j>l Hill (jr\J j JJO'II £j£. J 3 n ull La 
4 ojl 4J>]I JUitfl ■ t*> • "j~* 3J j r, a CjISului (j! jl a"i"wl ‘ JJ i<*i*ill ^jpuuiA ^If. .. t< ■ ■■ »*^l 
,_jltx*3 LiS (^jJLuipJI sLelJI ^jLi- 4 jjlxjj>JI (JjoI>»JI j.»~) Lajj . 4_l£. 1>II JLtisVlj 

t 

(ji-P -jj JA» .(_yC.Ijjl (^jupjJI jLuJll .U ■ ■■j'jj jLuJI lJ 3 

* *V ll La^JSJ 4ijl jj I " ^ ^ i_£J (4b^Io 3>3d jLLa 

. ^ A11~ \ Lua 

(_y» 433>a 4 1 i~i 4_o->a ^Juu - LT.’j' , “ 1 .* Lgol j 4£L^uJI Jjoju Lojj iJjJU (JSLuiJ 
4 £j-uiJ Ijjb (LiJLsco^ .^LjjVI JpJjoa (jJI (_yjloti!l g-jjGJI j-iC. 4 ._i m>ill t_fl 1 >bVl 

* 9 

Up LA) <_aLA3 Vj <Col£>^ ■■ a - - / ~ l r d •!' ~*~ (*-*Llu 3 V (Sj TT.I SjlijlA 

4 J Lift i .11 JLujVl pJuJ ( _ r iS_) Ijubj . 4 _jSAAJI 4 p>jJU <-jHc.I ^LjjJo ^ O.LJ 

pLjojVI (Jj-oao dijjju jl 3 cjl>11 diLa^mi CjjAluiI I jl . ( j^iLm.'vl 1 ^ ■ -%-t >**% (jl (jjj 
LiJj >Au) Loljjjl UaLA) JSLuo LfjU (^>1 4 _ckLj j^a tjA)i ^jJI ( j . Ls .1 (^a 
■ £-ij 4_oal^ oLaMAI culjll j _ r 3 SL) Lu bji> ojSjj MjjA 

tjt ni.ij liUL 4 3 j U j Lo i 4 _>-jjlJI ojl^j 3 .*. a. 1 j ‘-tl i i ajj 11 cAL^ I jj 

tjytjg 3 41 iSj mi ~1 >t fjj-juLj ijuu La_bd 4 . 11 < iiVl ajla JjIAj S^Lupi 3JL1 
<^ jnU j qual 1 cl LJ^SJI . j l wpJIj *• H 4K>A!■ (^uxuAi 
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(\W- 1 AU) :i ijliS:Thc Gay Science jjll (JjJI (') 

.((»>.>UI) 'AAY 

.((<L>. jZ JLI) JuoVl Js iaiU^L ■. Jidl ^ j! .seclenblindhcit (Y) 

Damasio.Trancl and Rizzo. Farah. 1990 <c«jJI jx. 4 - JL t .;. >L«> Vl cjLjjjVI (y) 

Griisser and Landis, 1991 JaUJI Ju^JI_j Bauer and Dcmery, 2003.2000 
Milner and Goodalc. AjJjj jJa.il .Milner et al„ 1991 ^ ^Ju^Vl jj>UI (i) 

^UjJI jjjj-aj jiSjj . Jj^oLLUI ^ £>UaMJ Goodale and Milner. 2004 .1995 

- I I 1 Aj l ...a i i l ■ ~i i ji^l . J . A ^ ‘.U. .n jLJlt CjL^I LdUl ; 

(jaUeJ.1 .(_a . i ^ >_a jl^JI Laj-uijj 3ji-lill cjUJLII s jus uiAojj (o) 

Bridgeman, Pecry llbji jJajl) Goodale, Jakobson, and Keillor, 1994 ^ Or uajJa 
5 i j‘ . .-.i . t — Hu and Goodale, 2000 > .(and Anand, 1997 

.dbud^/l ^ ^IjJAJ J^uUJ JdlldA JS Jj (LwVl I 

CdljJaJI JU I Vi <u |Jj .^.ll JUJU tjr JojA ijlx ( jl i «-< Vl jujJaII .d a ~ , f .l ( 1 ) 

Poppel, Held and Frost, 1973 lAiij L^JI oljLi^L (Q^JU-a Jz 

Cowey and «. .» ^ ^ y j * Weiskrantz, 1997 JaI _iJI . >.JI Ji —aj 

Heytvood and Weiskrantz, ^juj ■ 3 3/aa ciUaida Weiskrantz, 1996 :Stoerig, 1991 
1997 i Wcssinger, Fcndrich and Gazzaniga, 1997 i and Zeki. (1995) iJ>UJI Jljw 

. jAaJl JajjkII j d ual ! 

.((jjuaieJ. JUaSl) Cowey : Rossetti, 1998 tPerenin and Rossetti, 1996 (v) 
4 j^aJI a itt 4 _ojL>J! d t .^jtl si 3 JJI jA Sj .im tSl CdldljLbdl ^>i JLdo>l 4 aj (AJ 

. Lie. <ujUJ jlaLLo ji 4_uUJI 

f S -■ .j r ~ Stocrig, Zontanou and Cowey, 2002 Cowey and Stoerig, 1995. (5) 
JUJU ^yis v-ijoju 4jujLj jjjJJI «jj» JL>i 4 jj1 3 aj oLII^a^JI ,jJu; Sjud^JI 

.dt*jl . j ddu j 1.1 I^jLsJLujI jj/LtJlj jjaJI (ji ^yULdJ 'n^ijjld Ijla Jjij .a>lj cd iU 
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qMjI— Lj->»^J j) K j «ujLa.fXf.Vl ^j^ooU <jLj j^JUa 4 _jL!L<u j-fcj 

«(jrt&£jJl 

• Lulj ^luil lj 1 JL>. (_, * ifi« II ^J^aaJt <L>^j 1_4 _>Ij J^ju^JI 4j^j c_jjjJLj t * ) 

g->LUI Vjlj ild> 4 JL«I^!Laj 4 i .',~i jl 4 3 4. U. i 4 1 1 r.-~1 I I d m .^ * tl Ij^xll ^>iX 

.Sjjtilllj 4£SLill 4 jjL<JI 1^'iiijjJaj 

3-^i-^JI oLjJOJ A-djLi^ ^ £>UaMJ FJgcr, 2000 ji Fried, 1997 3fr I^. JL j j^ooDji (11 j 
Oxbury, ^ ^^Jol Pcnfidd and Jasper, 1954 «3.i3tU 

^>1jc-j eylc ^>LL>MJ .d_L*L£ ^JaJLi ^4-c £}Ua}L! Pol key and Duchowny, 2000 
iGloor, Olivier and Ives, 1980 j. Is it ifi 11 cjL^j «Lui ^ ^ ^ r 

<3juL*JUj 4 U j m i 4 1 ujL^jJI) oL^JJI JjL^JI ^ <«* a > > .Gloor, 1986 
.^4 ooLaJI jJI oLjJJI ^ * myoclonic 4aJLuajLll 4 -jjuojJI CjLjJJI t ujLJlJJ 

i., 4 . 1 1.a i L A ji oj^julj *^LsjJI t _ r ij 1 jjJoLLo ^Jj j^LjJI LajL:i,uI \j * 1 aJ_a ‘ a t M ~ j 

<j4S ^4J3“^ oL^JLll (^Jl 1 t f l l I irl Left ^V-_L4*MI . 4 l >.1 )4t U 3 jJLI 4 -31~. ^-~ 

utlj^UI ji <_jLjlJI uljjj 4_I]\ 41II ^xusljJLI (j^» . LjJI 3 j3 i .^ll ^3 J. 4 .~4 31 1 

<_ilxaJl olj^j Jjju i,JLala^l Lc.^j-i ^jSt *t In 3j ,j» 3j-L>-j ot_jj 3 tfj 

fjj3 Li^L-. Ji KI I (3-1-aiJ L&eLul njl^j x isi 1 1 ^jLsJI ^ I ft'l II .Ul A III 3Lst3 

U 4 'di" -jSljJl u^j' Ct 4 J>*J (j* •--' 4^311 

.(Crunelli and Leresche,2002) ajjL^LI 3_uLtl!l jjtjjjl ^ w . ; .un J: r , .. .-'-.i i 
1 j ~l I 'lj-> (j£_4iJJ 4 ^3 1 I ?, « 1 1 Jot l i t ' Jl JjO ^3 4 a1j~4~4 V I JJ ^ * a tllJUSJ Ol |j^4 <x_» 

■ fl l *fc> dajjp.1 ^ 4 jijUI 1*11 ^ 3jU,jtt j t j 4^-1 1, i ,A a 

Pedley and Guillcminault, 1977. p r) 

Jjj .SjjjJI »Lul 3j_fl3ji 4 | 3-|3 Vi a 3 4 1 i i ^U4J c ^aJjJLi ,ji .JluJLI Jj ; ■ ■■ ^Ic. i L) l 3 _pal (\T) 

4£.tjj jl 4 Jjj JJ4J (j* ^ylc. 03^i3 4 . TV 4 <44UU jl 1^31 j 4 4i,i-'JI j.-i3* njljj ^ 

l^jLS lit tLa.taJI «L>4jLj j \ i 4 j j (jj.~> Q tl ■ h~i 4 (jLa^aJLUl CuL£ IjJ ,_yJJ 4-4-41 j jl 

o£~± i4jj-di cLiji 4 . 4 4 j U CjI <1 jl«~i ,4j^jcjJl j jl^j (lUaJJ ■ ^~. 31~.4. * 

oLailll ^Lh-l 44 (jlc Ijjli ^ ^scDI {yi Sjjjl^o JSVl 4 jjU 

■( ^.nV.t . JLwajl M. Kurthcn.T. Grunwald and C . Koch.) 

Cy> >-4jVl iJuoJdl .Lux el al.. 2002 ‘Inoue and Mihara, 1998 lEbner cl al., 1995 (U) 

^1.X n4 4dMxJI (JdG ,*4j L 44 ) 4^W J.-./.M) dill d■...il l 1 iM ... 

■( c . '^V, 1 : . JLajl ,c. Eiger JaVl ^ <JU ^ 4 ....^ ii jj ^< : ; j io i ?i 

(jl£ i 1, 4j \ . ,_>3aj )-a L7 j) j i.i j VI u f .,> 4 4-1 1 1 (_> rt . al l ^,3 4 jjj_i 4j^j Jju 3 4 ! ~. . ..Ml CjJLa3 
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.(Wada IJj jLu>Lj <UlLI 4 1 <»idL> IjljL^at ^LojJI ^ i It 

^ ^ - ~ % 4jLLH >■ - t Vl ^A .i <^M AM j {jr c.^Ji <_jL_l£. j dljl<ull u-jLlC fjyj JblyjVl jjLscAj 
<Uj^ac_4 . in ki I L7 £.j-us1\ La ^ % i n ^yjJI £LajJi <_y5 3^A-JI 

.(\^Ao Rcvcs.) 

j£ll3 SjjJLll lJlxjudj ilAjLujVI hjkaC. f 3_iJ LaLu 3 J ^" « J (^®) 

Masand, Kavey cl La., 1990 Vgonl- *Lui ^ ^ML>3U 

^ 4Lq>Jll ^3UJ1 J&iz .zas and Kales, 1999. Popli and Wcilhurg. 1995 

. Revonsuo et al2000 ^ 

«\.^Lo jj^o JjVI X 4 1 u U <(j^oLAJl J M <_y5 .^Jjj-b Clc5j li-Lo jlk <«* £ .<* 45 jJZ. {") 

i^juUI jjJLs i jjljjvjijLo Lai nr ’Sj- 1 J< ^S L» i^-cJ O' s -~ - ' 4" 1 -!' Jm-Mj 
Jacobson ctal.. 1965. Luaji ".jlx. !«$.„!..■>■! ,jSJ .»?" 3 

.Moldofsky cl al., 1995 Js VVA i*.(IV) 
. d! i d ,~,~ I * id ^ " i J.J i n *UjI j j ::.' I O^U /yd 5JL.J d .,j .■ *" 4 uidLU ^-Lc. ^OUoMJ ( l A) 
SJiai Broughton cl al., 1965 _^l .LjAc Ajj^l 

Schcnck and Mahowald, 1998. : Moldofsky cl al., 1995 
.((d*.jUI) ^jjLjol cjU^sb) l«Jlc.; (1501 _ \ 5\ Y) Turing ,>Ji (\5) 
Millican and ^jl2j .(Turing, 1950) 4ici>j 4~»,W>1... .■ 1 ^J-usSlI >■•<*■. Jl ScljJa ( y< ) 

jLj>V j^UI Clark, 1999 
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jjLC. I 


^Lw2jI liitiub Jjb • • • ^LajVI Liij).l. .ill 4-1 >Jaj ^lUJ 4 a. 1 ft a 

• • • I ^ ilij Liib jl^ I jlj ( JUu>J lj (Jlllli 1 (_/VJ 

J .'.< J_a 1( _ 7 £.j^UI (JjLSjs ijX.jJI 4-ujljjJ 4juali>- CjLoLoH&I £uaj 

L$J (jjLj 4 jii^v il ^jjC. 4 a g U ClUe-Lailll jj-a 

('^''Getting Even" ,>a ,>Ji ^^ 33 


d i i»*-ll 4-*£^->%Jl jJ-aljjtJt (jlj.ii•vVl JjLu 1 IjLL 

J ■ r ... 1 1 ■ i j 1 . ,. Vl ^ I r Cjj^i . j-LajJI ‘ ' (j^jLua-U (_y^J aLsuaVl (_yfl 

j_uj .4j^JjuJII ^ ■ U ii i II i-il iCj I.-tl 4 j ^jJI uij j ♦ 11 jjJL s JI ^4 . 1 il l 

ill J-JC-J 4->JL*JU {jja j,j jJU3 (jL? IjJ .4_pc_cj_a 4 1* i «it ,Jjalj_*JI a-l_4> 

LljJLI La S^LlaI 4_ijC.IjJI 4-LLA.iH SLohJI (_yJJ ^ Lla- .i HsU »(j^' m*w ) ijj-i *^5LlaJI 

Jjol^.tjl 2 jjjS ijJ jji Ci nijJ < _yUI 4JLajVl ( _ T lc. 4_$£.1^Jl 4i^aJ^U 4jjjJa3JI 

JLulj JL>. ^Jl Ll>- y^ j_> 3jjI^i jII frL.^r.^1 4_i_ual_>- 

^..^11* y \ jJLJI > Lusjjc B^jhUaJl 3 ^jl>JI jji LaL*j J xu> 1 I (j-a IaSLaj 
.<UCI jJl Cjlojuaj^^ cr^ £>jI£JI JL4J (jl iJ ijL 

ui^L (jj^uJu^JLlj ^ULdl^ * - <jS x 3tI I 
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3\ 3jJLrc^4 i LjI ,i. u-w CjyLaLjJI aJJh pk • ^ ^ i y'X .^x.jJI d A . U j 

.<ui 3 n. t «L>. L&j l j~f Li cjLojJL*JL1 <l>JIjJL <_al jl&1 2jl£. 

: j o mi ij 4_4£i2jJ.I ■ ?■ <IUjtl a ^ Ma 

<U?*^U Sj£lj J_^uojJI ^..j qf .i.Mj 

i 

i jt^aJI 4jC.L|ju3 

<LgJUflVl .UjU4-~ 

ill 

■i£JlU aJjjL) iJjljLAl ftJuJI 
iSjloaJLI (jlal^C-VI (tLu 
« jlm a IIj ^JLjJI (_yi jjjuiJIj i_jjLual!l jujl>J 
<<lJL>JI <UaLxUI (. .1 tS) J 
t(j 2m i LyJj j^ltl (j^a flLujVl «.L<ujLj ^LxoJI 

i4jLuuJI *L>-^I g'JjSLuiJ 

lOl jjl L y3Ssj2 
*4jj 1<cllu3 

N 

«1 ^i l i ii -w (jSL«j V i t~I Uj 

jl oljljj-»-1l 4JU ^U l.~... I 

. 4_»JJI ^kl. I Vi i.,jl 

j l .<i-«-U (jlc tjM.* 1/1 ~ |. ~ | IjjJaj >3 » | a< JI Sj^>.i ^-‘-n ) 

(jjfl ( j'i t i j tr C,_jJI (jl ' i i i‘u a (jjijJS (jjclllauua'^l Jutj jl21*j ajO| 

0 

<£ji ’ L«L«j 4 lrnm . j JI JjJLfcJI CjI j 4j*l 2I'll (J^al_^*JI (jjo j-xjS JJuJ Sjulaa .~i M /-1 
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jj (Ja-vmi j (jl ^«JLc. 


JL«X.Vl u^JU u <- '~ ■■■_» .SJUJLC, oIjl».J <>a Jj-Lua^aj jl>U di£J Ly>j_& 

i4jlj JLS. J4J3H] (jj&J L<u i£s^ Lfcisjl 4j^J . In M'ij j 

■ d i'sij " ^ a udjllajJ £jjIU ^j 9 - > iJ JajjuaJlj I JJb iLaj ) a C. .(_yjl j (_y ^5 <jr^! Laj* 

^3JI uiulJoj j : • ■■ A ~, ^ (>» >l£i La-jjLa j>S-j -La I g. < >> .«-■ ! o' 


lj£yi .jSLSaJI £yi Lj^3 lLajjdii *L_iljSJI ijr Iu SJaiJI djjfc <Ul£ 

t fc . i-v. ljufc 1 *'"*»■ * .^LqjJI »<i r1 1 ^lf . ^ <1 1 1 n 1 1 L^jlj Jl af 'Vl ( j 1^ « 

Lajj . LJ_j£LI1j j-11 t-ajUaj oLufii-j (j nj III 1 j-3j Lii cr 3M-d'-j (_y3 ^jLdJI LiJj-iil 

^ \j 1 Lij^JaJua jjl 4 jljLul 1 ' a^ddJI ^3 »"< 1 n ^11 o*a ^ . _n$ 1 1 O^ < dL I. ** ! 1 1 

nil jLaQjl OJJb (Jjjs i_<_>ij V CiiS I jl . LxdJj-j^ol L^ 3 Llj] o^-dJ d_uaLa- CLiIjjJj (jJl 

. v— ^ 1 ^ ■ “ a 11 ^JJ jt i^ l 


* * 

Lj.~Ud.13 lirt^ld S - \ i 

djljV JjLoJI {y> o> Q djj .M)Jjsj Ijl CijUji n^yCjJl £>£. jj J Lill JjVl l i ld f . ^ 

I j_a ^ j U; I I Ljjuii .^LajJl ^ J-ajj t I Jilaal («^3 oj J 4 ^ J - A J-^Lj 

;j^JLUJI j-»- -I I ( _ T 1^- ddjUojJ LZLjjj LlLidJJ CjI j)i 111 £juaj Juu j-ilajJI 


5 1 -w jl j ill I d . ,. a*>?1 £j£. djiLi 3 _^ia ^ If. 1 rjjilflQJs ^1 11 n Ctj ... 

jJ ilUjj . (4 j 1 iri * 11 4 jL!oLxJjI t JLj JLSeljJLj ijl) , 1 n 1 1 1 

41 ^ ... . d ^ <1 ... I I (.Jod ^3 i^^usllII 1 ^ ^ I 


ida.Liu <(L13 Ljl>.->- j_yS S.i my a) LiiOLu>t 2^ j*> ■ ji Lu j. i> 

^LLJI . 1 Ai'ij « \s> La r* iJl ^J^oLlu ^LdjJI | 

ji ^ ,>») 


. t-"lj~ 1 ' j_l^sL*J .1 l.tlLc. I Jia- (jd j i" 1 ^ Jiu ( _ , i i ^u ll jl^ajl (_jjl-»j 

CjULuJI JjLa jJL 5 , 3 aJG j IJlSLaj .oLa^mt (j^a Julj «(_xC i 3 Jo jJlm o jjjuaj 

I j~< t.11« .» (j£. ^LajJl jjxjlj (.-.j-> t dnL.daJI CjIjLmJLI ^ _ i »~1 1 d_«jlj dl^uJI £>£. 
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oLajl*il <^a CjLLjjJI jrej^La ,ji i±JLUI Jj^nll ^ j£l£ ■ L7 2 lx2s>- {y>j ^ I fll< 

* 

<J A*JJ jli- ' J a i ii *> . yjj^a-~j .4 _uLj m ■ 1 1 . . .^»»l l j , c Jiu 

tllij .^JJ iCl^LaixJI JAajj iJ^Liil Liljj j.aiuj^jJI ^LajJI (jJI 

Cr^ JoL>*il £-a Jc.Lal»j <-ii)j>>- j aln" j^jJI CjL5j)-> {y* ‘ ■-*■■■ L y& jj^Ua 

Lh* lIJI^aJI IiLA .t ^u JI olj rinVI jjdfl ^ a 11.. jl^ j yi~ ■ ,. l i ^U"j " . ■<| J i i l 

Lajjj i5j_aUs (jM jm l -w l ^yJJ d linri a <±jljL>.1 3«.^. VI Jj V 3j ......I I • u 'l '-^ Vl 

•Orti>?'- 1 limbo j j a . i l ^LJI 

‘LajjJ l>Ai»JI fi In » a V 1 1 j_yJI ( _, » i u’l 4j-r j’iIj* ml ^ « j . U 11 „l V. Wl «^.~l 

i lnj In V i I I |_yJJ L^ixoj JLui j}j L^ ra- .a.X j (jjs-jLiJl fxJLaJL) 3 1 II 

.oLajlta gLji Lai*, <^1*-) ^ jnjn- I'l l |j_A Jla .,jjLSLII i_3j_uajJ J.n'a Vl ^ L,,, I I 

^Lui ~ i i ll (j—JJ J j-i^ jJI 3j|— C. (J in iij {jl-jl j i ILi 3Jj ALa d ■ C ■ / i l ', , \ 2 * . . ( ^5j 
(jrLc jj^*-II i^y* L^-a_i V Ia>- JjjJo CxB 9 Jjlj »" i»l £yt Vjlj h a j --n* l lj d f j ■ .. i 
» <j In II jAxJI ijj^J i^LuaMJ a la , i I I ^JLc -Jj 1^.11 J ■>. A l 

- J ■ n a I 

JoJaieUI J»|ja ^1 .LJjSJI £a 3£j*^j].l ,3JLld]l JjiJI AJL* cdjj Jju jluj3 
Joami .(JjjjJ Lr l i. a“ <<.i U jl jls jli&jl (jr ic. 2.1 r I ... „ II ^LajJI ^ 

(J^ 3 .Aiiyu t^JI L>-jiia LLj i^jajj 4jlaji ^£. 1 2 . «< J ,ji (jSLaJ <JliJll 

.5Jjlo JUC. ililj Ijlc. La OjS*J liLuaJJI .‘II*. 

3jLS (j-a jjuS L a I i j“m <jje_oIjJLoiLi ^yCjJI i 3*1 Uj ( ^j J a 2 2_.U j II fl 'i * . U ,~>j ~ 

iLuaJI Cil j JjjLa-aJI LIjSj Ld<nV la JUji" .JUJUajiLi ‘tfj ..<11 ^U'.l l 
4 jAcL^b ^ic. <Ls-L>JLi (jLatjj J-lLjjj (3-iLoJI (^^SLi^aVl ^pijjjJI j f. .*r.l \J)}\ 
4 j -y. j-ilj .'i , n l ( _ =r J1 (jOjj i n I I ^!)L^oVI (jja i4jJ jJajJI djlr. jLuaIo.Lj 

*-^Ui A*J (^ .Ij A i il l II I IjLA 1 V3 .caJ .aJLa.lj 2■».2ijji._jjlo^JI ft ! a il l 

1>° 4 j i J iiiVl oLa^Ldl jjlt Jj <n>J| (jSLaa -2jM j*i 2 j, ..I.... .-, 1,, ^ ■ u j I 

«Ac.La (jJI J^uajJLj _jl ^j_l£.Luji,l 4j a . ll > ljj ^jjisjja (jA ■‘C jl> ^Jl La^jjC. 
aAA (_yLc. aLaj jl^S j l n- .il ^yjl <JA3jJI Joj i in ^2 Jl 3 La 1^ j*lC ,jSLJ ..~il M . . I I 
• ^JjaiJI jjjII aj i^ .j ^ilaaJI jl al^VI ^ja a 1 ^II 4£jaaJll 
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,_y3 U £- 4 Jua JLJjJLa-j j-*-J .^LajJI ^^Lc, Ji ln - ' u MjLa» L a t'n j 
3 a I- ^ a .uu^ ^ jLji».V) U‘i<4j <yUI ^UjJI «.l>*-I (jic. c^J 
/I’t J . \J •. ' 3 . Jiuj V -v .,_yC.I^JI lilljJ^I 4jjJ»- JJJU La Ii-fc • J a 311 

.<Cj-uu CjLajlaJJ £-A JoaLoJI (jS^j i«GjjJclII 

JLuj >Luoi 4Jl>.I <j-a Jj-jjj ^Idl .(jlstjX-Vl ‘<_>^>*JI J -ft'i^.i Luj 

- 3;H 3_u*_4,i ^ dli V .iiUi «Lii <-sijLIoj ^Lstjo /\ j j L 11 I 

^JJ 1 ', ... A'li l y£. oLaj l.a.1.1 (JxjuojJJj a U j (y-LsLplj (y^oJI j n~ t Ll j 

(jSLflj i,y£.j_j ilil aj I a M ^jJj -Xj-ac—4J iiillj (jJJ 4., 'fl l— u a\ .(jJj—>^1 

jjjt cjb^aJI j) iJbtaVl jl i3_u-»j3-^^ oL^j-LuJI ^a3j ^paljj£,yj Lg»l.> V~ m l 
d j "~\ 3 Q LaJJ < i _Lg. ljJI CjLuHJI J^Lja (jl ii»_L>-j ^ \(_yJL>JI 4 a ' Mil 

£yi 3 J 11 « I I <L>.jVl 0-1 A (j^SLj L>^—*U ^ ^((jruLuJI (jrt-J^LaJ I- O.V..~»JI (jl III t VI 

iJaLaoV) j ^' ^jJI ^j-uL>JI J*L*JI _ (jLujVI ol j i H l ^le . 3I _ (yC-3-II 

. CjLjjloJ^JI {jC. 4o£.I_j]I 4jjJbUaJI 

|^uaUI J)l j-u^jJI 1 ~*^l ■ i ■ .i a jl Ud^Lj 1. 4 1 , III ' ^ !■ I I i—)Ljl^-J-^J I 

^ditia £ya . i j A ~..,.~j 4.j,, .i ->JI OLa j la 1 .1 ( j-a 4 jI j ^ j j I ' 1 j.ga-lj-1 fU»H jl £A**JI 

. cJJ j JUU 4ia_a 1 La .UjUVi l j O ^JLuLu 

3JauSu1 i4jl j ij£ i■ j^ll.' jlj-ill 4-£.Luu3 ji ilnjt-i V i II (jl «J ^ 

^,3 iLlOou jy£ijJI <ji 4ju3pJ3l La . c-oJtLc-4 Sjyjij 3JjLk 3Jjl .<xC.tj 4_ i i flO 

. JaJbielcJlj 4 -lul»JI 4j>JLai.l |jrU ^ ij i l l JtJa^JI 

La ^JLo p jU . Jj^jjJI (j-a JjLk jJLoj (yjC^JI 4 jLJoj (yS oiLallll ojut JS Joslj 
jyfl 1 ^J'' Ijl^J Jj-C.1 .yt 3 U 3 j . .^. 'I oJ Ut ."jVI O^La .lJI oJUb 43 i~uC~i 

.V-U fU-iJI 

4jjn*»<tl 3Lt£^JI J^al^Jkll 1 —tJj-Uj (y£^JI Y . M 

3 _..■■•»- 11 4_l£j_>JI t-il j^jl ■■■" jJl5 ^-4 LaL&3 I, i7i ,l iri j£ ( j mVl 

J _4 3 I J j ... ' JjI .-.II (ji |^-|~| okJLI {ya 4-C. 3 - 4 - j J. (jSLiu .jyCjJI ln-a--"u 4 _ i U 4 il l 


- 349 - 



CjUoLljjVI (Ji-JLJ LLa .4 Ai.&.l-a _jt SjUJuq- .>. jl 

ij-LajJI ^.Lia J5Li- jLLu (jii. Lul 3~ '1 jJLaj j^ILuJU j^a Lc .jj ^JoLu 

j J^A .J 44»LLa 5_^l jjlj 4_uLuiJ>JI jjLi. jjl OjJlS Cj L ^ jtjjuajj 

I-iSLaj .<_ij£.j_U JjuaJI ^>fa.ill 4 j£jjJI 3j_£>.Vl J-*Ti.mj iLillj Jjjl SJaLuol • (j7 £.^3 
<J_4_j_lJI 3|_xj>JI 1 g 4 > 'j-j 5j. u ^ 4 -l« ° llj j a £a (J_aL*Ji (j£Laj 

•(^JJ <—S^JLa (_y^- (_yfl 4 jC 1 ■ ‘ 1 gjlta) LJLc ilf jl t^aj 11 1 g"l • 11 —a 

( j' lu ^ j. j' t xl 4 jjLj (jXa CjlJLa 3 -IX. (jj *~ 1 nj I JLA jjLila £jj3jJll j j * ~i 1 1 jj£J 

Cy> ^ Oj-llj 3lx>JI yjj jj-aJI 3-jjliJI (jA jajS JSLij ,ji (jia-1 -^£-jjl 

. eLauJI JoJ 


i^ a 1 » il l (jJLc. 4JLa4jU 4 iStAJ l i l 3^J-3JI jl ■" r.Vt i *♦ |j| , . - ».! 1 ^ j . ■■ -w t 

£ }S-A1 (jt -SjLc. (jX.J- 11 IxUflJu 4 - l ffi. i u.l Ll |»Ll 2JJ (jrX-ajj jaLc. i_ujJlj (jSLaa 

. _^aIL_uJ.I 4.i a~ a 4aSjj» g_al_^j (_yjj I « a 4 .... -v. 4 j l «'q i 4 I. .1 ■.. 

tiJj^l 0 , rtj.m ^a (_yi£. jl ,v_ijL2j jbe-j^fl jl i4j>Jj.s SjLil jaluj JUX. I j_a 

I ^lt.i jl <L>-joa »Li_li ■ 4 j3 _i i . n j-a 4JI (_yic i_3j-C. jl ijJL 3 e_ia jl JL>. jl ■ ■ ■" $\ iJjj Jul 
^■J i'l CjjIj iL^SLlj-aoj 1 ‘lj.aO.3j i_il*_)Lx>t J clL-U £.IS3J 4 3 \j U I £jlj jJSLuuJ 4 i~. ~. ~i 
4. VA ^.11141 1 4_j_ 3L^ 4juijlaxJ . ^tJI ijLu^^II ^3 4 »■ ■ 11 I »ii^ l n . i f lnltii Cjla-iLu 43JU 

j » 4 . I L 1 fkjJLl .^-il. io (jjJ .4_jt_jjy_iwJ 4j^a t f la m-w 4_^j_>- iSjj f f CjIjL^JU 

‘“; » ( jr 4'-4 ‘tiUi -4JJ 4 JLu3 I a.j- 3 jf. a") (jjj IjjLseia iljVl IjjLxILa 


O ^L^ H ■ 1 j 4 i" I I La I j- }~^ i(_>a-3l i' a JfLJLj i4_Ls»^JLI 4 > A 

|4ajI^JI 4 J 4 1 L JI 4jj_)_IUO ( jlr ^uJLjl i f I 1 11 * 4 ! < d 1**!^ t" isl |j| . 4 A Q A I! ,\\n 

. 4 JI 3 CjI j£ £uaj J^U3 ( ^4 xjj Oi\ Jl J*-SEJ JlS 3j5Jt aJuuaJ (^JIUI 4jkLajl 


I43 JA J (*J ciLi^J I 4 j 4 J I llj-a if-jUia l_ 3 jj«j Cajlj (JjLa_U t^jui CjJL»_1 
o l 4 _I 1 3-XI jtK 4 ~ ! l (jV 1 i_aj_«JLi jij-aj tiJjJu (jl J .>, aVl jj^a .aj.~. A 1 


. i^ILlsej JL 9 CjLaJuJI J-jLjj 4 jJjjjJI 

l iiii .^.4 iJ ulII 4 X.(< ^ Juu d-^. l 1 ,. . <.. ij tjf V ^ ^ i Lojj 

(J ^ ‘ “ J 1 1 * (Jjl <_yJ} LbJLaJJj 3 jS .Jl Jo l 4*111 (_yIL>- i4jJUj 4 j i j 4 
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fjs >jljJ S-jIjuJI Jojjjj . W-^jj M-alc JoLijj 
4 jJLC.LUI JuojJI jLsoVLj (j-aiJI Ja^up-U «LxUlj 

~ ... ^1 1 ‘ d~ ■ „ a I . -> .11 L ytxal\ jejJLa wL>J > 3 .i J i(_4jjjjJI JLa- T i^' 

^'..~.J j 11 .<l jl.„U . L&ajLc. (_ylc. JLa-tj 4 jJUC.L 3JI oixJI tyjjj 

J .^.l~t l j j-Lt~.il I ■ •■•»*. a j «bVl Llm-^-a .Cj^< irull JtLnj lj-* .t_3.lL$JI 

^ ■ .V» Li >JI i_iJjjG 1 ■ 1 ■“ ijLihj .<UjJftXi.)I* f ^y 1 C. fjyS 

4_uliJl tjja j ■■.< I^la JSLij L^l^l {J ^£. 1 jl'jl>9 ort-jliUlj OwjL^'j 

. iLajj^Jlj jLuaojVI ijyj 12 

<AJ . j_oLjJI IJLA ij-C. CjLoJLS ij^jJ 4 j^Lj 4_ii LT ic- Li_p£ JailJI 

jj" ljIj^ ojl oluaL j 4 juoLi ) JL^ 

J lil -V I d I A ! C I > 1 J A 1 II a 1 .J J « jJL>Jll IjUb L-JjmS • ^ 

-‘ ^J.nlll SjjLJll (_y2 (j j dl 1 1 


dU«i ( 3 ^j JSLij iji iSjujl > . 4 iill•►. j . jfll~l l (_yl£. (j- fc juij 

4 j| jJ U<? 3 ■*■(■«U« 11 uIm 4jSL*3 i4_ijiI^>- (JSJ 3 _ijJ_>. 

^Lbej juu j<J licjljJll £>2 ,jL 2 jl Uj 

i-.4j * j .^ j » £ 1 r. _jl !<lAxa> ClLSj_>J dL p -lVl (_yJl 

dlLj uhjjj_>JI (JLiij (j-Lc. I—<u j-a-ucjj 

■ ‘I* •■•" tilLufc i -!■ ' (- ->• ~ij L^jlj 4 h7r -Lll 

£isUu (J r 1 .■>~ Y J ' La j a jjjl IjuD ■> i -a-" llj (J 1 \ 3*1 i nVI ijyj ijjuut 
, \j al' i l l J ■ ■■ j J 2 S/I ( _ !r J-C. I j^j .4 _j£.Ij 4 ln-w >La ^1 -lAJ (ttJ 

• j 1 t_ lui^a I Jubj • ^lj 

JuAa icI^JI I jui (ji .4jjJLstaJj CjljL>oVI aJL^j j-ulj- U .H i m.3 

(Y* (j j)-■ J» 1 ojL^JLI “La_3 ( _ ;r 3 4jli> 3 IrL^-a 412 cl i~u < » Li) ( 3 - j jua 3'- . u - M t ^ 3 

1 a a t j 11 ^4 Jd l • " H d 1 aj . f. j CS?I ^^jjl 4_Jt J* >j Laa .^i d dj 1 j_l 1 tfjLA (Jca 

J< A-.Hj ,,U_.U^-~. 11 ^Li.Jba jkjLdJJ i4jjlLxa l^ ' <^a.lj^» jJlLj j _ 7 lll j I 3Jj-H>JI 

. Luajl I L. 1 *£*m1 i4j£J 4jj^a jjJl lq1«4 . jl^ 3 JI 4X.1 'ttsi j 
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^ liU.r. M 




I jUl I JL>- 4 juj_uj Sj^iULl jl i4 j m^ll 4 _j£j->J| dJUfe 1 ~' ■ ! ^ I Is I 

Ijl JjjJaJI jLaJLI Qj M il t a (jJjt-SU l Lojj ^LaLou 13 C 3 JI jj-C. ^itnni V 

J!mIu . 4_v£.Ij j±C- 3 ^. 4 -a 3 _>. Lkj ^j/l 4_i£.l 3 JI .UjU L~ II 4i>-j^a ■*•'■«- 

1 ( 3 ^LLa^l (j.ic. ^jcLuua V •‘Lulls 4 jiA j SLl>J jl 3 ~aVI i.ijtJI 


i(jl mill ijjrLjjVl t(js ij % II _ 5ju.I..»JI qm\ 3 ^>Jl (Ji-ljLa jl .“. f.Vl Lut-uaJ Ijl 
ol 3 J 3 U jL y^ -^l Li. it-uojj iaILlJI (jji cjLq^.U.aj ^-LajJI j-aju (_pJI - ■ >1 **.11 

(j^aLoJIj i^jLus^M^ (jruiljjJI tjjjii^JI nig ij* II _ ^-LajJI I jj 4 fiS. rc"j (jjJI ‘Lc.jJILU 

4 I rt ~i ~k !I CsLaj-au x ll (JSU 4 j i ajj-ll ,Jdlj_»JI ( _ y jJI _ ^jujjlj a i a llj 

l-S-L£. j^aVl ( <U-i~i_i .4jlxj 3 _lC. <jj£3 O* J-aj^il (j-ai i4j>oLiil 3 5jjl 3 JI CliLajU all 

0 # 

-dr jl ■ •-i - . a liil_L&i 1 ■ ^(jr\j>. Lual> .I fli t« 4 1 ^.,,'n 1 ‘ ■ ■*■ . _.IU~. l_a£ I JL>- l j .X 

£La,S jj^a Sjj^-a JSSjj-jSI o3^i <LdLaj d>* 1<jr x<A«JI ljuk Jlua 

• ^ 4_yil3 2jL9»J £_d 4 _ljl 43JJI (Jjal 3 *] I JjOO ZLUaJb AjJcjjl^jjjil £_UJ 


3I jlj>-3j 6^u V Uber-zombie jpLiJi I j_A Jiu ,j\ V 

(JxixS ( _, «_ > } l> I I -I i Vi i jll (ji .iZUj («lci V - d Jf 1 *.U» .^1 JM ■ ,.j I 03 LL) ^jSLoj V 


/ ^ y \ — . 

. 4 _ul_u d ■ ..1 


^1 4jLajVl 


Cjjl t Ml U dJLA i_yujS L} . 5j 3 a li.U 4-j.a^jJI t~iM » tl I _■ A a d i l A* 1 t-j 1 1 d 


(jyl3 3 < u* < 1 4^d>l>- 3I 3 4jL*J (jodV.ia jLuu ,_J^ju j_jjJI d «j j ... 'I S^jJLuaJI I 

4 j a 4 3 JI 0 I 3 JVI 3 iCsVLomjlJIj 13 ._ 1 .JLj a II i_jl_djt 3 J. ^ ~v I 3 1 d \r^ n -» . 11 1 - 1 I ‘1 j A ■ 1 ~ 1 1 
3 -^^lj ‘ 3 ^^l oMJluJLI JjLdja Cj jl i miU dJL4 ^i 3>3_] -‘~»ljl j ■ ""3 .d j.^ 1 L ,".U 

CJ 3 J 3 JLjd~i < n_i . 4 j ii-iV Mill Cj I 3 U 3 j Ld^I 11 ojluawa iLuaul ( 33 ^^ I 3 .da l Ult ... I 

. UlLajI ^u >3 luji Oi^d Lddj 3 -(jdijjM ^ jjJ jl^s» 3 I u 3j3-w JSL«u ■ 3 X~.a 


S d.a^-4 1 \ 1 

J-iSi . L 1 . 11 - 7 JI 3 (Ji*JI 4 K Mil ^ , 1 . 1)1 m V I 4 ^. 3 ] I 4 _djLuJI jlilsVl S^SjJ V 
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I l , iLoxloj 4_li J ■ ■ jji ^ l jU, ulnjUV’ll * LI j I ill . JSLii Lj 4_lLL3 

Sj^.LHI £A JUJ 

t ' '_ 

Jjlia. LJ 3 SLH 3 ^Luo.VI (^JlC. 3jJUiJI Jj>.j jjjua*JI j^£. <jJ>£ail fJo-*-* (JjS 
j j-»--. r..„j j nyi^U 4-fljlaj t a-aoj JlLc. ojjxiuj ja^la _^-uSJI (j£J .4A±uia 4_uLp- 

jJbj <_dUI i i V i^i JlLa i4, ji f . 33^ OJ- 5 ‘ Sj^Ui £)j£j o' o' 

4 j 3 . . .V i V (j£LJ ■ I ■A-j jJ *- ."■ j 3_&3 t ilii.il * _■ ti 1 - Lj a a 03_i^aJI .O 1 ^ 1 J f l J 

1 . a i 1 1 i% a jjji j^jLlaJp ^ ,jjiLd3J 3 if . • . .Li.ii^ll 4 1 1 ilJU 

(jJLc. oj$\i jJlmj JS-ij jLSI^VI Ijl* (jc. njJ 3 jlj d>£. cn-*^'-Lil ->-»-'j 

3^1 


1 .%. ! 1 1 4 ti l ...ii L^aLo^-i 4 _l)Iu UaiijjQ p il^ jJI 3. V n 4 B 

jlie-JI o? L»£ (JajJI lillj JjJju (_ 7 lc. 3 j_L2 03J LaLaJ3 11 $ 1 ac. 

( U ).4lil ( _ ;r ic- 4J 3_ulj V SjJoLa i^J^ta JajJ i—cvLuaJLI 

fJLJI ililjuvi (jic 3JJLIU (a^<»3 ( ^ 3 j 3 -i » jjjiLtJI ^yOjJI o*u jL 3 j£-VI 
V LaJ-U .(jrtJjL»JLI 4-3-m>LiJI OJJ C*3^j £aulj (jjUaj lA^ j-" 1 ' 11 ' uA* uVK ' k " 

.t~. 1 4 d ./.v 1 ijSLu . i ** lj - 3 L>i*. II 0JL& JLi£, • 0 3 *ig.VI Ijla j I i a <uf> (jSwCJ 

. JLJ 4 ,ii->. (jlc. i 4 Lp- (_yi£. 

^ySLj^jaVl ■ Aj...LAII I ..J iSjLvIj 4 jja (^jl) 4 4 j- 3^I JS ^ - ft . "c» o 

SjLi^/lj 4 _Ll*_a Jl)ljL>.lj ^LoZLaVI (_yi£. (_j^jJI .{^3]! (J->->A-a ^ ^ijJjij J_u 

o^ . Ur £. 3 JI Ji-jJ. <U-i at ijfeJJ ujilsl^ jAaIj 0 I 3 ijjJLy i ln In Vj o' ‘L^! 

j * ^j 3 " 4_jjla^*JI 3q (ji 5 q M il j a _ I j* .L j a - J j V~ i 1 i4^ale>3 i ~> 1 j l a. a I ' 4J-4J 

■ al ■ t :.~i<VI 4 jlaX, ' 4j_)3JuajJl3 4 jl.atll ^3x0]! (ji jax.j) i 3 M h jJl 

Cj^La I jl 3 Igi.itl 4.1^ Mill ,jj^a lajjfc- Lib31 J 1J U ^ ^j^iLiiJ J-»-a=j Lca ■ (-> 33«1 

.Ji-JLa ^yjl L4II1I il.iiu'V iSjLiJLg- “Lajlij lj j3 

3jJoauJ.I ^cLuiaU |iL 3 JI 3 ^ 3 JI (yb 4JLA3 i^AUaJI ~ ^Liull ^uli 

(jj# 4jjj_3JI i(3j mi ill j^LJUa 3! i 4 >> VI (j-a ^ 3 'j a 4 JjjjJI 


(jAjJI ,^c... "T . 1 ' 
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u* ^>33 Vj .LJjCJI o juk ju*$3 .JjIII ^a ^1 <^1)1* 

(«JL«J 0 o * i j 4 j U f ,i c^>J i_o»-jJI jjj tiilLt-a. ,j^«i j ‘> ■>- sLla 


- "'- - * ft l <a >j ^ Aj mi l La. i j J 

4 ^ ^JLaJI j-J^j l 'a j C 4.1C mi c ^Jl j 1 j '~' JC La * j j 11 ."." 
‘UJ V LJjCJI oi <->f t^-Lc LLkJ_ys ,^Ua-uaJI 5 K .M l 1 Aj | .-.^ I , 


4JLSLA.il cj 


4j 4 i » in 1 1 4 I C mi n 11 JjLLie-a j j ... ^ * i <11 1 ^ 1 4 


( <A ).dlj...ll 


4 _ojJaj (J-tio ^ jt-i " i i ij V L uvtt m i jjl J^jseja - ^-L 3 a j • A L .C a~ alj| 

LV-J o-aieAi] jUaVI jjl ALL 4 _ujuj La JC .4-a-Jaj }b L^ji ^ * .V._. V 

* 5Lj-u IjIj 0 ir.ji. LalC 


ilxxuajfc Jl LMiJIj <^udl o _ \ i 

•LrAJ.1 4 -lC M lx •fj-Ai^J.Lj 4J a . i , ~) Jut 4-LSLA.a 4_>JL»^a (J Jl ^Lia-i . < 11~i . „ l .^11 

fl L>J Cr“* &J3 ^ - T JCaiJI ^yS 4j%^LsjJLI 4-jn^> »ll 4_jl>JI . ._■•>.*.■..*■ 

‘Odd>?-<-N jljx5M (jJj J- L i I Lj IjJfc <—lLua_C.Vl (<JLc - a j j /> " a dUVi ^ya 

1-*-* <-<uC ,jCJ i^JJ i4_lL>JI 4-ll ■> * M il j»LaI Jjj^JI 

olxMt < 54_ji>JI oa_4i (>a CjLa^b-U jA i' i rn j (_y.lt ^L«J ^3 4jju^jjJI 

. (l 1 0 »3 )1 4 K m l 4 Luajl 4Ll,l „>Uit I flja ■ ■■ ^ I 3 1C ■*■ a ^ A 

jLlc.Vl (jj I m oj !j] .4jj-iiJI LSjln V ft. A .uJI (jL , „ ^ Ij. ijl a~i ; . 1 1 /ia 

• - I ’■' _ ’ ’ 

<_j <j»Lc 4jLs ^->-T (jJ 3 L-i l m i -> J1 CiL^JLjj Jjlo-LU jLbjjl 

J-u<Vl _ .Uui _ <uJC (J-Iau iJliC Jia 41 m u! ,4 jj*UI Cjljjj^ajJL d~a\l r 
oljj^alll ^ya j^la33 4_*JJI Cjl jjj^u (j$J . l^ijl-s'i J.jr.ij oJl-wj 4jl^j Mj .-■ .Vay . 
<> • oUIjj^JIj j-AJI U^a bJ^ iAj ,^JI bj.ain]l 3 3 .u ^ 3,; |ai 

•*crA Cy^! >J-Aj ji ,,s (J-“ u^- 0>^-4 ^L^ajJI CjVL>J L>^-44 ‘ iflaC p j a j^JL-La 
. Lu^ La-I ^f , Lc iLH Aa ol^ 4JLL11 3 tJ-La-ULL. Lu^Aj ^ juuajJ I fLLUVl 
CT^ cAJ! L-3_.ta; AJ <1. T 4^3^ 6^' (jrl^A; .Ja^JI 

j^ 3 ^ 1 l$lSLiu 4jLaj? J>a JlAil 
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liu£ i4 j'llj 11 SjiJLjlII (j i< U j g Uij (jjl .ji n m l. m l (jl "i W in a jj-jJ 

^ d -!T 4ajjua*JI L}L>JI <J'i <i*i 


V . LJiljj SjjJLa Jj-^a 4_Cju_3e_d 4»cJ .(«JL«JI (_jj ^i« all 5j_k!i£ jjLuaud i^JLLA 
yma Jxa iSjlIJI (y. jjix_u .4 jjL>. ml iJ-m ^IjJl Jdr« JLiloVt jJjj 
x j .^.1 ■ a d ■ . ..I ■ .. VI v 1 '"I I ^jjljj cyLuJiSI . joJ^M (jj .' ' T "‘.jj “**'l j aVl cljLlI 

.SLpJI Ju3 s;LL±i! ^jxiajj Juid Ij jLiA L&JUJUejj 

^"1 1 d 1M j 11 d ^ • ■■■O l 4^lJj_sJI ‘"‘N r ' ***" JJbJ ^ ' * » ' 1 Id (jLj j 1 ^ 4_ai 

~ i 

ji i4_i3 jSLaj La 4jvjj d n«./i oLl^jj (_jJI ■ liljJjd juLa L^lS ilLa^Ju 

i-tSLAJl ( jlc, SjjuaJI lQ ,> *.* " tilcLo.3 £3jj lLLuiIj I j) . 4jj_ij jl i4j 

M-kdJ (jjSL) (jt jJSjij i4i9jJoJU Jid jJuj lL)ju JLaj £jy>- •<-il! jj l.d.jL (J j - VmI 

it jLa_a 1 . ..'‘C .UV.I* ,jtilii i_3jju . il U i l l Liila iLLj^i inf < ii ij Jjfit a (J^ nil 

< , 

^ tlijU^s. ^1 «~ . L^iLjji Tr~a i Xi ii 4j mi jjlpjj jl i i>j liliLl 1 $"i4lt. ^yJJ 

iLhJUoj 3jjJ>JI ^jlc « «“■« 11 l«*i 11 Jicljjs 3 Jl£.LuhU CjL*3jjJI OJ Lii 

* £ i 

Jv.mij VjLStd jJj ^jJI (jr-iV Mill jl tLaLaj w ll (jjlSLJI .(Jjft~nii U ^yil iL. i a .> > > 

• (j i»U 4->-jl ,jja <L>-jJI I JL^j (jn^ej V iJ-alS 

. Lfcj-JLCj (juljiijl 4.j Iii-hII CjULuJI jl. jib'll (jja i» all liJLJI jJuuaJLl ^L 

j(_yjj j L >* . i <Kj JL5 dJIj-Ju! Lg-SL-u (_ylc, iyjj_o gjjU < t j 

(_y3 La^ 11.1 A djJL^j V ijy->- ■ 43jjuo 4^-3J dj* A..'- (j-oljj ^3jjj iJLi.I-t' j 

t * “* * 4. * 

^ ^.jiSo *4^1^ jjl U3^? A cO^* iiJu ipc-Lall 

aciauuiJVI 4aojuajkJI 3 j 4>.VI (2)-^ ^_y->ljtJLLj ^ylcl ^yUL>JI ftljua^ 1 

(jjjj fJLtJI (y. 5j_^_pJLI JjULxJI {y* Luaji (jr i . » . U > ij ij.id.iJI 

(Jiijljjj I d *j. 1 (JUJJJJ (jjj&J ijlill Jiiiu ^Jx. I^J 111 U <Jr l£. .4-tjljJI 

n.d~i.ij3 U yS ‘I Aj U dj SjjIjJI <U jar a (jrt_j 4 ,im.iJI r JL .d ... i jll ij m J 4 
-» J"‘ ill oLj^jJlj d AjL. i 11 JJX. l dJLA g 111 ii . 4 _l£.Ij!i (jrjj ill JL>. li-lldJ- 

.1*1*1 j-w l^jlr. ^g.i-ii-i t _ y jJI 4jjSjj(J.l 4 jAIHl 
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lA i, ^ .n.Tt |_j jljjl ^ j.t'i i 

»**).> TT J IjUk (jl UMAAJkijj&J Ljl 1 V' r 1 » II HI U jj.it.U JS <1 ~IJ < *jl 

( _ Jr 3 ijjjC.jl] 4 jj in * II oLLLujVI ijjLaJ! i_ 3 jLu jU till ill U Juu CjLLsLlijV! (Jr 3 

. jjusclll I jut ^jL>. 4 j_uuojJI LijL>JI 

i_3jlijl (_y^ j-iu3-C ^ »Y _ Y JS.IM Jl (jjJLLilLl" 4 uj ia*Jl 4_oL>JI J_aLj 

*» ^ s > + + J 

iLtjJJCUS CjLL^j Cmu I jl .(jj.~ii.jll Jj JjLJI (J-uj-jjJI 4jjj dJjJua ,j£. Jj~ ■ ■■ a 
JU-ljj (_y3 j ,a.~i.i.uj (jl (jl_4J < jlj^VI (jua d I •".. II Cj jLuaujj>JI juuu La_a 
(j^> (_yix j-juLjJI frjJaZiiad V l^iV ‘.(jXijJI (_y^ ^a-xLaaj (jl (jSLaj V (jU (Ju nll 
4jjji_u 3 JLaajLhu^ > 4ljjJaJI a.jgi dJLnij (_^ <U1 t_ajljjVI ^Lu Juif ljl ^ ^.‘tflljUbl 
(_yj 4II ni.a (j_a ^jpiLoj LdJjj i4lj.tr j jl jj~i i j II (jjiujjJI (_ylc dulj mi <_3jjtlil (^3 

(j^a ^jLu <-11jI ' 'I tA\f VI uuiJa ■■■ .~j Lajj .4_) 4 Js»jjjJU »~'Ijj II ^3 a.~iJ 1 

.lilljjVl (jX JjkjJI (j 4 i nj (jl (jSLaj Lnu) JjJUtaj jryua JSLii 
dj ..-«ll ilillaLjjjVI JUu La iLaLui) (jus ajuv 4 jcIj < ia.ai .U ,~< j 11 u l»l l 

fS^uliJLJ ljL>. 4jojl J~IA iSuLjSl ijjljj^l dLuXCl (Jl I Mj . jjLUl l_3 jlujj/l ,jjO I±mXaJu 

tJju-iM (j-Lc. . nl . nr .Vl j_ut jua 4_jurjL>. CjVLuajl I in.il (jj «n < njuj i(jni i ,11 £_a 
l»_J-^-ira J *i . a.. i luMir L^j 4-j. j .i.i al l (JJ^.Vl LsjLiJlj (jj 1 (j 11 4 _lJL>- j_ ij j i JLUU 
( _,f ..Jt ~ i h i *) (jjjJI 4 j j . m . i jl lujLsJLi ,U ,~ij " Lj jL>. i (jnj iVI Ci.j-iJI ji 4 _ouLjjJI 
^jjaaj-ll-J 4 In j i jll 4 j until LjjL>Jl aJLA .^Jl ‘(jj~*' J H (^.tuujJLl Cj^anJI 

( T, > ^jU <U^JI olLLujVI jlial JSLij 

(duutLii.1 ji 4 j i n *> JI olI j " > « 11 jAll m (JujjauJ LcLaJ (jl I Jut j ^ 

Lxta j-ull ( J . i . t .a Cjlj LjJ_j!j CjUoLujVI (jd (jJx.1 4.1 .11 u I 4lall.ll SjJLaJI 4jjJ 
' ■ all ial t 11 1 (J.i n i i a JjImu> (_yfl 4-tX Ij -tta ijl .(JSl ju^_it 5 (Jxiau..) £Lo ^Jul 
(d jja i (j l .aj .(Y _ Y ^ i n ii I I) (_,JLcl (_, i t U jlS ^ull d j ■ ,.l . ..Vl jLaxJI >~i ill 

Jlj. a C. (j_3 d_jSj_a II 4 _ J ■ In * II L)jL>JI (J ■■ I ■ n i, IJ 1 . ..I J 4ll4 ( J t^i rt " 

4u-C.lj Oj i > • (_^jui_aj tluuJLjua d IJ . ,.J II ( a Jin ^ « . ..* jl^ 

^jlC jl »4jl j J_j_oJl (jajjl j-l. c. i4 a 1* V a 4uooi>- aLiitX.U 4_jjLaJ.Ij (j ■■! j a 11 i 

.£^JI 
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, > a" ^jJI ^ r_j.ll 4 ti r/^ 11 1 oLLLjj^l CjLLLjjjI 1 " ' ~ "*■ * (jX. jLL)M jjlxj 

,* t 

3 . Aj “ 1,1 ^3 1~. i 1 1 j .>. 1 tl .~<1 U1 , ~jl till j i^Ji Loj i^..t U_J 4 _£jJl 1I 4_a_tdi_ll 
■ UU^.1 1 (JaVl (jlc, jl) CjL£jd>Jlj iSa^jJLl dUoiiJIj i tjr c,jJLI 4 j unti l CiLLLjjjU 
Jiflj i_S jLjl jjjj . (_yX.jiJ 2 m./h II CjII ni ujVI L)}Li=J 41-» tljll j^cJL) 4 Ia"-> J.I 

J .^1 ir ( jj-'tl ^tl... a 3 j iK al ^«X.J .(jliu*lll <U»ln n» (_y 3 ,JliU (J a xxo (jic. 1 ^Ljj- 

cjLLLjjVI gjuk ^L»o (j^ (jX.jl! 4 j 3 j 3 -».1l 4 j . «II cjLLLujVI ^jLL jUoVI 

(jotjjjJI (jJI (jj~i i jK (jjO tiljlij? jUclS tiljxtlj (jtr>- (J j -ti.<i (jlx) 

.(SjL*jll obXjU^UJI 

g-l~->»~) ^1 (jjjJLl jlJjII 3<j jUojU (j ’v 1 . i. ' l I I Jo Lilli o! V 

JSLjJj (jjJI LjUJI Jl-L JjlB (jJJ (_yX.j-U Luntl l cjI L I jl jVI 

pf.-i 1 SjljLx jl UNI (j_a CjLI JL3_aVI ^J_a (_,Lf. 4 _jLv^M . V a ~ . t . " i Lajj . jLLVI 

. I flj'r .lit 3-a.1l Cf] (jXjU 4 j , latttl oUoLjj^M 

(jj® Ljxx juluu Lojj 4j_a Lj_> ,jl jaX.j > ( _ y X-jJJ <43l j (jii * jUo jJI u j . Cj V 
3 j 1 .n t I I LjjLkll JtxLwU Lwj ^ TT ^. Jjjejj (j-ftJ (jiijJJ 4 j l 1^1 t I I CjLLLujVI 
jlj . ..I (j£,jJJ 2 j . . II cjLLLujVI (jJI 3.x H r . jl I . 4 3 (jUI <jLL^M J->-L 

La _ 21,^1 1 CjI j 4 ■ ■ ..I . ,. S\ 1 2 « II (j i.t.qi j^LojJI jLLVI JLu . Jjj-oJ.1 i_3 jlljVI 

. 4j (jlt*j 


jjjtj LJ 3 SJI *\ . \ t 


JjLa j x 2 1 . U. t~j 1 . i i l 4 j>.j (JjLo itiljJU) (_f I (jl (j Lx 4-lj l mi l 4 ij^LllI Cjj^j 

(ji Asejjjua (jjSj V oLLLjjVI aJLA i^jSVl gj-a&U 4 .... Ml 1 . gl it a _ CiLqj 1 1 11 


ijJUJ i 2_I< . jLLVI (jfl 1 1 j ‘ « '2» till i 4> 41SJ t(j^^II (j-d 2 In 3 < tl ti l . L l ^LajJI 
i4jj) 1^1 3j_j_j .4 ^ j I « 3 j 4ll_Ju_) t4~ j-un-tr.ii ,jx. 4^j_C.S La i3 j-a j_>-T 4j_jlj (j4->< 
(^i iillj (J^ * i^J] (4Jblgo 4 jll t a .VI (P^Llaj i4jLjJL Jaigtlil 4 uiLul>J 

I flK . 3 .aj r>r j ‘’■‘CSrI 43 ^jlU Ljjjlj . 4 jlj .^2~.ll oLdjIt tl (j^a ,J It'.X a - jLLsVI 
LMJJI k>Gj JLOj .. t-» > (JxLaji ; l CjLLJI gjub (jX. 2jjj ■>. II 1 J._n J V . till tA 
^Ijl jl |»j) j mi ILSLJI ^Lljjl Sjjjlo <4- j .tli.il __>i^l (JS-utj (jSJ <4 j 1 <an« JI 
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t^oSuuuJLI JLsljj A j^La^uII t ^ 4 j^je-uJ 1 obu^jlJI (_jI_^ 2 xluI 
‘ .* 1 “ 4 <^AJ JoLJaJ V ^1 ^J LflJJ 

4 * UJ j- 4 0* Lr^ JSLlu oLcjJjJ.1 a A & JjLluJ 

jt-ua^A J-±^3 A - xIa-us CjULlj fjjn JJLfc lull LJ^SLII J_ajJi »LJjSJt 

(4_lC.I^JI 3j._i. jk J1 j_u3LlC (LJj£JI (jSLaJj .i_iiL£ C^2jJ JL».jj (jl ^ « . j j 1 ^ i f 

(> 

4 jjjj Jojljj-U .SJj^uJ 2LL4l^UI ujLajJuull flJu^ (JjLij ^LajJI 

S^LiaJI (Jjji h_£j».SM 4_ajIj>jVI >1 j i~i^1_i CjLLLqj^I JpijOj ^cjjjus j^aj ^jIjjvjVI 

fL-ujJJ jVl <_JL2Jlj <LT jlJj>-ji fuj£ Jjsu>.J I Lajj jjJaljj^aV 3jjl 

.^J] nJj£uuutS\ 

jj-alj^Vl 4-jjj frJaJL .«■ ~i (JjVl J, <*-!., fl-ll) 4_S j_»JI ,jx. g-~»l ■ 11 ^a • II 

t^4_L a-j. fl.ll <4^j_st_iJU *LiJjjJi ^3 . II 3 il •»•... > ^a. 3" I j * 4 U> -w ! aI j 3 U 

• 3j_i_i ftlj n . .^l l ^yoljjVl CjLojlit.a j-jjLj ^AAV ij i3JL>JI ojuk .cilljjVI 

1-3dJSjJ jLloVI (Jj. \ I.ii U ‘ « II (_aitljVI ikA i i iL&ljj jl .Ijjt^a-) 

" * 

J—* iljjs. Ij-t *jl.fl Ll3j »4_JL>JI i_A ij^ajJI J a 3 ....-J ■ J A-uaVl ,jjUI (Jr*-3 

p “ ■ <i I I cjualia LJj_SLL! 4 . il"J c.a (jiijlji) 4 j .U.3j ti quale ^ i j C i l 

.(r _ u 

CjI^^LkJIj j-xa (J 'v wi j 3j j < 1 U SjjiSLJI oLiuaJI j l .3r VI Ll*_u 3 j I jl 

ol.i j3 . c JI t>lxa> j-a (JjiLjD 4 jjAUaJI j£.LULI jjlaj ijJjaj »L$iu d .. .1 ;t l 5 j ,~.c 1 1 
4jjj>j CiljjjAaj LJj^JI ■ er axiv ^ CjUjLJ. 1 tfJUk ^>s J^I»~iH djjvL^J.1 

«* J» ■» y 

LJjSJI . aLlx^ _ cJjJLxJ 4 In u jjj 4-LaljJLa i^iLa j_l» a i ■ ■ a j j ' 31 4jja 
(JSjju (J i a i I 3jji n .il,I i3jjj£ 4_>-jJLj 4_jjljjJ,l i4 l«_kjJI 3 j 'l»1 1 oISLljIJ 4^oL>- 

O^J 1^-3^ 4 -txua«1 1 CjUsLij jiiJ gjk-LlJll JoLuuJI (jA . t~il 'il <• II jj'^ l .%.3'i 1 ,JL*j3 

l«AA (j~ .‘ L 1 * . o-l^aJL l jits'll 

9 1 M in LJjSJI J-LU I3U 

ClLaj J.« U 0 J_A j^La-UI (J .-ITT 1 j V liU SI I _I ill jj_«jJI o li- A j i .~I 13LI (jSLJ 

S^Ojiflj jjj jja^ ij^Lita jjj I A j 3 ,~._J 
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(^V 4 i 4 _i Ui tl J-LuajVI d JlA (jl _ I p 11 . a 11^ jjJLLAj 

jj! (jSLxu .J-dcJI Ijla .a.Ijc.J u jl 4J3£ (Jl« i LdLu (_yjlja iCiU$JL*JL! 4 j>JL*J> jl^j>- 

(jl (jjj) ^ T ^'d ^ I 4.11 (_jjl_?.l j mi aljLa-JI jl i3_jjjJll 3 jjjJI (jyxj 
4_jjjL». ( T0 ^jiL H ^LJI (j>s £j-iJI I j^-1 . (L^jljuj “Lo-dj jl ljL». 4_t£j 3jj^.x3aJL 
. jl jrr~ t n a 4da (j 3->~. tl jJluj _ (jl£La (_,j 3 _>jls*JI (Jjjslj 4jV - Ajjjlo 4-LfljV-LijllLj-a 

d_j>JLi_a 3j-,$.>.Lj dJJJlJe-a 4_ujl jJI CjVL>JI (ji (^yAj 4_u>-3lj 4 _lju3jJ3 4_aj 
( j^> (_ =r JJ1 Jl>. jl icJ^l mil jj^3 JL*_a jl i l _^L>JI (jjLm^Jl jLajlJII CjI j l~iI aj I « tl 
(j» j^ajJI a ‘^4-} «mU JoLxjjV j-i.i niij Jl (j j i m L«jj t(JL>- ift (_ y l£. ^ JuAxlJI 
.tUliJ! (j-nn- .'.11j JjVl (_^a.ieuUI (C)ftla 1 a (j^a CjLo^LlaII 4jjJaj 4 jC.Ij.lo 

Lu«_u3j I jl • I (ju jl 3~iVI jjji (J_i 13 » VI l _ r la_>j V -4 3 j ai- /> ! ■ n L^jl 

i^IiLuaj (j^j 1 .'jl"'* 1 ^LajJI (_y3 Ji-JCLII ( _ T lc. ^^_JI 3 jjjl>JU 3jJlZJI j l ■*■<* VI 

. LoLij Sjlulj 1 g i jt jLSLaS/l ojut 4,>.i.n (j» id'll 5j3^j . at 3 L, ,.j j i ,3 
I JJL& (^Lj Vj (_y£. 3 U 4 ju.n«ll CjUaLujVl (_yl£. I^LXJ (jl (_JJL»>Vl (jja iLJLx 

( rv ). ijxiijjjitjJI I II .>.311 OJL^J I Jl>- 

(j5L«J (J-4> .4jLa.J jU 4 ■ muIL) LJ^SJI 3jJu ^$Jua j j <i~ll ^ ~ i~-...j jjj^aj 4_jj 

i— 1 1 1 1 1 1 V *4_ L *.u 1 «m a 4 JV (jSLc-i ?>CL J u_-o cjIj^j^JI j 1 ‘~'lj ’j ■ • *^11 jjSu (ji 

ciLU.»ll ■JL_i3i~n ljut j»LxaJI ^jIn~ 1 u.*l VI iAj^S CjjLS^ jJ ( >7 !o* i LaJL>- I 'ig *4 jjl n-3~ 
tl^JLu <Ia3l>J.I O^jUJI (JSj CjJLv jl d(_yAiiJ 4 ni~ i r »JLI <>-^1 JS 4 i mliU 

dO^J 

93luoL>. LJ^SJI IjUL 

. v In i *k 1 I (J SLco J I I -1 J JL I jL j 3. a _j I 4 1 ^ ■ ■■ a 4_>- 1 jJjj V JajJ I ( j ■■■•> ■ I 

(j- n V Mil 42 a3JlJI SjjjkJI JJLi 4JLxILuiI Iftlj » ."illI I 4 JI jLdil La lj_u^ 4 K a Jl>.L11 

vj 

.(jLjjSLa I 4 J 3 4jtxislj 1 . i , n~if . 1 L« (_,!£ .4jL».VI jx.LiJ.1 IIsVJL -j^»T 

4-3-1 L-uJI 4j1 JJ U>.J J(jjj^jJI (_,!£, 111 -wj fj\ (jja.4 JuoZlXJ IJ 

^ ju . i . l 1 -L_jI JojLuiaJLj 4 jLSJu V L^-jl c_4.i . 431 j ,~w 

I Jjb ^1 3jLcl 
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CjJjI 13) . 4_i i ill i »V1 jjixll JJulLq JsLulI ^IjJI dijjdl j * i ( _ =r jLjJI 

4 j inl ill oLaj)l.t.U J2 l> < ■<U-Ttj i£jlj (yjljjwji 4 jjj (_y3 (yj^xiej (ji 

3 Mj '^->11 JLj>J! Jjj! .fjlSJI (j£. 3JJp.i.a-q T-LsjJI £yi fclj_>-l (_yjl Jl2jlII OJJb £jji 
4jjL a . il I CjI UiI njlj SIM j II SjjjLjJI (£jJaJ1 jl.i1f.VI ^5 Ll»..ioj I3Ij .jLcuJJIj 


IjUb JL. ii oLa jU U <? .X A Ji li mi) t jL*J »ql III jxgj (_jjJI I 

(jSlI 4 jSjj»JI 4 mi/-i»II L)3L>JI L^lc jjju ( _ =r HJI i4j*jj.uaJI oLajlall Jfulp .Jill I 
njjli 4._i < nl mVI SjlSjJI (_jj 4 jc-Jj in II oLajJUJLlj jijlSLjl 1 ~|M .>* r. { _yixl j 


(^b.) dLJI JjAJL (yjjjjJ 4JLji>jJI 4a_uJaJ1 JJb «^i ti~ ■ i.l V La i ( l 13j 

4 ‘ ■■ (Lgjl3 4>jll JjJaJ 4 , it !, n->JI 4^ujxb]l '-iNI ■ . ..H LLjJlI (jl£ jj 

,• * 

(jjJLa.3j.j.11 jrt-J ■ 4*vl~1-VI .CiLSjjJ.1 idJLIj £g .(jSLaj 

(ji ij^-4-) (jjJJI 4 ii l-t < q £Jj-Ll 1.I JoLuuiJI ^^3 (_3jLLi.VI (jV . J A.^iH j^qjwVlj 
.4jSjj>JI Jd-IjJtl jyi gJ^Qil ilnaill j_y3 t-fljlli-Vlj ULjjjjJ ,JL»j 


jLuu I jlA (j " l3La V _ M 

AxalOjlII ulbLjjVl 

olLLjjjU 4 _i^-jJj-ijJI SojLoJI ,_y3 cjjLallll (ji (jJJ O^ii > S _ \ 1 ^. ..^1 1 

(_yjuC.J .4^.jlIjJU I ;U> (jc. LlliaCl La jJLqj VI JLxjj V (yCjJJ SajuuajJI 

• dUj^ 

• La n i l (JjljVI (yS^JsJI g-Lull Jt-taJuj .t-wUy. IIj JjoHJLj *LeJJI > > * ° 

S5y In II qL>Jj (j/taII It ii a £L>Jj «(y5^>JI (_)-aj 3 eLseJLII ■ ■ I aj *.t~ 

t 

(yL JLLLII «JLA .1 f.l.m Ij .O^SIjJI ClLjJxq ^I dj ... -wtl 1 —it aj 1 « 11 ,5 al qVl 
(jblJ^V CjljLyjJI a j_a (J£ ^JLljj t^jJLI SJbjJa Sj^ljJI (jq oLjLuJI -I 
(jr^ «.. bl . *i.t (_yxbj ql I 4 iix,3,.lt jl 4 U i.'Vt 11 ^a dU3 (^Lc SJjVl ..Lj U V. II 

(jj ( yi.Lj Ul i i 1 .1 (jrj_ijJLj ( j - Aj . h jJI j-jj m “ill <_jjL>J (jjoj <(jrt j j j 7>JI jr^-ua^JI 

^ ^ .(^juilaJI (j^litjIuVl 
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i2«I1 oj^Lj (jl < _ =r .4,„j ij <4_>JLua 0 ^A1\ ( jx. Ll l j- u a^a cJL£ 121 

jjJI j ".1 ■ a ,j>.JLa JLO I—Jjl l llU 4j,l Ill'll CjLajl «II (JjldJ j^Hll 4 _u»I.mAM 
.2 ■ al a *JI 2 a j U 11 «L»Jj u^2 tl 2 a ^L»j - j-LajJI .Uj U Wtl 

t;r ij (jl JaZLsC-1 V ifrl *8T. 1.1 (jl jl l " f .j/l (_y3 1. <■ » ■! >) j lil .<UoL>. 

JlIxJI o Jub (ji_J jJl£ 1 jl 4 i;inf. 4 L-> .j_a (Ja. <u j t j i~ il j .a j_ul JoLjJjl { J^ j-i-Ilj 
{jA tljUv I 2^.. .V. (j^SLj 1 ft j ■"■! ; 11 j J r . JoLjjVI IjlA JjLa .JajJaJeZjl 
LjjLL ,4 jJLc Jjou JSLAlJJ 4_J1 «.flj <£SJLj V 4.1 <Lfc.jJU jjJoJlU 

4_lL>J 4axiac 4 j 1 _ (iijjSJLI ^jl>l (_£j-lo»JI jLuJLI (jj£Lj (jl (j. « j t j .t 4 . V ^ I I 

.3 jj i«-if. 

2j,„l, „V1 1 2« 11 2^ • «ll LjUJI J 1 22 inj (ji ( _ r *_uLj aiJL) j (jJl 4al i>»1 

.Ul .Llll .£lajJI (jjO 2 1 si .~.11 4 jx>._^JI 4jJL*HI aLseJJI ja 
iajLHti.1 j Ai j II jlLc ^ jlSJI 4 2 In i a j 0 I 2 ,„ II ^ A. i .n I I «LscJJI jjjj J 2 i~n <J jJI 
iilljjlj ( _ r ji^U 4 j. *^»«ll cjLULijjVI JSL^l 3 (jl (jSLaa ^ 2 Broca ISjjj 4 2 U a < 
4_uC—l_«aJI 4-2.irt.iJll (jrj_j ^Jjdll JaLAuJI (jjSLj (jl (j£Laj iJjLqjj JSLAlj . al. j .ia^/1 
I2J .2Sj^»JI 4_jjj_> fj £.jll 4j _ur>t II CjUoIoJjVI (jrjjull 4.j.flti>Jl C)j?L»J.lj ( jlnm jJI 
dU A'lVl —G jf ic-LscJJI {jA ^^dLaVl «.j_^JI (_yJI 5j Al.i.a 4 jj i«nj 4 2 In ia JLuu jaJ 
■ <j I U a d_i. ^ l n-ll jjisLULI Jo I mi 1 (j V 15'J Mil t a (_ytjJI ^yJI 4 2 In i 1 .1 i*l 1*1 (_yja 

.«L%11I (j aj^ll <-tf.MJI 4jli*if.L t_3jl2jj?l (jajiaG (j^ 2 w-1 ...nil 

t-LrcJJIj 0 ^ .->-ll (jn^ll ^ i 2a fr bJ (jjj (_^jJI (jn 4- .-II jjj d_. 21 1 aJLrt ^ 

i-Sj-^l V .5^_buLjua dJJ4 jLiJ.-vl iLjJL>. •(, r *_) (jl (jSLaa V (j5^_>JI JjuS 

Vj ( TT ).5l^JI .>_i 4 (^ic. (_ydjj ^LajJI (jai/v'i t _ 3 _£l (jJol.i.1.1 djub J? JLdJa LartJj-a 

(JSLAuj 4£^uu (jjjjloJI fjlc gj‘“ Jl IJUb (J^ JaLuu (jl (jSLaa i~tl ji2*i 

Ur^J 

J T { 

cloelJ 4 ^l»-Ij^. 4JI jl Juu .ill!2 fa£j 4 U ,~j 11 i_jj| -a-21| j2»i 

2j-^l e iLoLaJ I ji 2j tnj a 1 j an 4 9 > aJI CoL^ i(_y4jL>JI_5 ^jl JL>Jlj limbic ^ySjJaJI 
(_ylc ■ In 2a (jl (jSLaa (_, it -11 II jLJLI (jl jJuj .4jj mj II CjLaj.Lt.il (J jl t* 1 »l (j c. 
(j-tJj I injl ,4jj m j II j- j - C . 4 ir III (jJoLlXI ^a 2 a *>1 ... 11 > d j I , u.ll 
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i ^hLUJI fUtill la !ii (jul </i 11 4 j^x^jJI lj^oa]! ( _ 2 JLc jjIiL^o 

• tlaeJUl (^isLLa ^£. I-Lou All 

ciJIjjVl j _i l-i ..L a . 4 ^4 (j^jupJI (j ^fl . l l j*i i a a j *\ i^i j ‘ I " £ 

.( W (J. na . d -11) J nin j^M Joi-JI Jj U ' <*■« L» a jjjjJI ( _ y juia^JLI Vj 

^ JL*-« 6-° *uA-^ <-£lb- i ! b- 1 ^ 3 l>j j-N tr *i>jJLl • JUL 

^ U** a ' 4 " ) J-**' J-^sj-a J£ (_y5 l j_jJJIj l -A!j (j4 ^jLsjJLj (<JL*JI 4jjj 

4a- lfvI I ujIxa (JSj 4j_aljjJI (_lj ) j» . J I aJLA jjj_a t^JLa LaLoJ O^MJI (jAJ .(A JxtiAJI 
.(3-lL-o (jUajjjjil Ja. 1 jj-a A i l l ( Jatll SjjJjJLI Sjill -*-g g , lU-^ M~i (j| (jjj 

<jr^ (jrb^l L$aLaelll .( j i ii i l% jJJiJ 1*^* ylj (^JUalxJI (J^TX.IU 4 j_usj^J 

ft! ^ L. l i. 1 1 ^_\-^Jj--J ^ ^ 1 1 1 1 JUU t A t *" < I NI I ~ a I 4j L**i hi i I 1 * ll VI Al l 

^ l am ^JI 4 -lC. 1 in 1 1 4 a l -i iU j AjuIjJI 4j^.,u-vl 11 4 A La.il 1 JL*j ajjLatiO (_jJjVl m >1 1 
i_> A i3 - " j»j_iLa »L>J jl JjuS <.L -a- . U I jjJl L$ 1 in j_i ^ ju^uJLjj i^-JiSLj 

i< vjuaoJI alacJJI JalAi £'l i...‘i^j L'iI I ;<*.*;*....I 

V 5j^Pb Or^-3^ ^ujanJI OlisLjjVI - tyC-jJI (^JJ 5^liL^a Ja-JLi V ^JjVl 

AoSoAJI Jla JaxcbJL) Oaaw JSLAj 4±*X. I<jA>- *frL*UI ljuk ^ 

. 4.j*.alall 4 jJjJJ a ^4_coJ_vuJI 

crb^ ii >^; I ' s-LaeJUl g^-Lij i(jjOLmJI Jjua-aJI ^ I '• ^j ■% ' a < 

J 

Cj> A ‘ A -1 «' (jr^JI <2a>-^LII CjI^jjLUI Jojjj . j_^aJI Lal^j y ( _ y jJI e-Ljjii^U Ajj ,>,i jj XII 
4 a. 1 ill *> • La jL j mL -1 j^JjSfl i l l alacJJI JUlj La (J^b^a a j ^ II j ■ A Cjlj_aa»Jll 

clA-i>! L 1 ■--**■ 11 CjLiLu I >"» jj l-» 1 b<9jLy ^4-11 -Lp-jJI JjJjJI .Lillj- 1 ^ 

{-A? (jAajVI (jrljVl ftbtUI Jtiisjj l^ji 4 j ^JmJLl i (J -iaaloLmi 

J± 3 *aaaJ I CjIjLAV ^La- j- j .i aa*t (jic ^1 j i . ’Lu iVI ljui JLaIaj^ .,jjlSLJI 45 jJLj La 
^ ^‘a al l >Iijl) tiLi ^-u3>a jj tj nijlnUxU (jjjpL ^A^U jII 

ijaiifcU.I A - 

4J ,jl ilj-a. j^J rt' i a g-j ,„', I ^^Jl ,jl 

.^jaAaji,! LlA JjlZu Ls JL>. ljJI (jiatj Joa»3 IjuAj .^t jl 4iJij 
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^ ■ i ■ s* • tl t~il H iljVI (j^dei^l (j <i j t u Ljt OjLudJ 

(_yfl L<U <(«JUJI JJ^jLl £-U3J-l l (jdXtdcjj (j^8 LijL^ (jSLdj ^ i3. 1. J j .d 

I JLA i~il A ..» ^ 1M "~ij . JajJaj&jJI (_]->■ 1jJL j-3-j-LI (j^iV I LI Ijuk <L».l3lj id-a-ao>- dJj 
s , 

aj • ■*■'I ' j * a ' _■ •^■~ ( _ y jJI |»UkJI 3jULI (_ 7 _a LJjSJI <?jla . 4_ol jJt j-cLiiiL ^-aJcJJ.1 
(jJa jlj_3JI d_c.l i io djlj ^OJLI (jjJL! j-j^LaV1Ij (jlai-J 1 ^3 jjjj «d jf IjJI 

. (jrt-Lj.ijJI ijoj-ajJI 


d «jj ■.. d J J A r d j ■ a j j .*■! jCj I ■ .■ * <1 ... ~<l jjLl 4-dLtJI »j • "j tSt- jll (_ y A.JJ 
d_.U a ; 11 4xuk>Jt <uS^j>Jl 3U mi<^M (^ylc. (^ysLi. jJSLuu Ijla ^ ir-nj . (_y£.jJI < < 1 ln'j 

l 9j_*J I J <(J^l3jJ1j iSjjLJUj i jj-*a,m It (J.Lm-1 _ I j d i <11 a ^ iVI y Ml 111 (_osej (_ 7 LtJI 


14 a $ a ^1 r i_aL£ J< i~i j i_ujjlUI jj-^xj . l^->- ^LLaj ij-jLuJl jl pLSJ\ ^Lr. 

4_j_aa_ir>JI d-C. \y. L 11 1 .1 Ut "." . d-u jl III ) LA.Xjd.l~) £-A (_y£.ljJI (jl U. ■*■ ...VI ^y j I J 
. d_<jl JJ>-J ^ m->JI d aan -jl i^^jLodej L&Lu> |b7 juXOJ I—3Jl^JI i_llj3 iJJlaJI ■ ..1 


?d_allj d j ii A j SLla. ,j-a d_jJLi- 1 ji&J Lt.Lja . ~ >1 ’. M *s cJLlA (jj£j jjt (jfLx.) ,J_A 
ClIjJJX ( _£JLaj (jal Jd>JI 3 jjjSJI <£.j_aa>J.I jLoocVI ( y r 3 Li-t.iloj I jl (j£J . Lojj 

JxLulJ 4 _ > i , ii-k d_iSjd». duxajj (JxIjjC. jjJoj (jjSa iLLlJI CjLjljj-ar.il djvLi-LI i^-LijJI 
- I g*wLxjj 3-LoJi.gJLI CjLJjjIhJI (Ja.JLa ^jLuoJd d I a"■ -«■ 11 CjLajjOjJLI £-4 
SjjJLaJLIj dJLdj Hilt 4imxll d-j£j->JI (J-al jjlII ^nj.%. JLo^V LoLoj J . LSjjjo 
CJLLa ^jLiJI ^3 LjO -*-1 ~ _ 4 -jj-d I ^ C I La JL> (^JJ d m U i d j~ l j~ ■ “ ' 1 

*dJjd i n »l ^ i at . a± a n. Li j i-i y.ii j 


JLA.I . » i I fr(_y J.U.J (JjLl.ll—xVI 3 jJj— 03 J J I 11 li ~ 1 A < J V (jj I « ~. II I Jl_A (jSU 
* * 

jJbljJo L^jI iljUd» LuajX. jojisej V cLJjSJI ij-cLUI aJLA (jl 3_=ej|jJI clj^iUl 

Lajud^X, 1 I V 4_>«jJL} 4-JjuJI A m~, a LJjSJI .ciLJu uD^4 IwL4j ^ l ■ j . 4 _jjjIj 

^ sr 6 

. 3_^nj ^ rt U-J LJjSJI cLsLpjl Jju^I . pUjdi ^<<,11^ jjr 


4 1^ I iM 4 43 ^Lc LaLjJLj4 jJJ 4»tJL is\ 111 CjLLdLajj^I 


j a.Cu -i . L^itj 4-la.iiliJ ^xC jl 4,1 tl^u i JlS 4 ii is\ n II Ij^L>JI 

J j*i a~ LJj£JI . LajLLI _ (JjjjlJu djJLaj d 1- .~j 11 CjIj-jJkJIj ^ojaLaJLI (j-d jj’iCII 
jA-jodJ ( Jit L I IjLA (_yi) A-LuaUil 4_LeljjJLl ClLaj.lt, 1.1 (j_a (JjLa f-JjjjjJL i^jS 
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•<JjLa> ( J^.mi j cilSjtSuLl <Ll^L»- 4j i<^i1 ■%. LJjSJI . fcjljljjJI «jub j-lAJuIJ 

.(JjoLSJI Lt>ljIbe_o 4.11 -a-~ 1 »lj LJjSJI ** J '^*JjUaVI I jub j • •• ** 

< 31 juV j_y£.^U 4_i j i/i»ll olJULujVI (ji y£ > j 3 r. tl ^^4.111 ^c, 1 i.*iji/~>j-ia 

f.Xa.A cL>Jj ,Jjl9 t\ icl II Lr S 3jjj>-j_l.l ■. U.^ U V. 11 SjLuiJ 1 k.'"J~ 

« I * * 

Lj 3L>- {ji Ljl Q.y,.~ti.~<.,iiilj .4 j al 3 aj Utl fr L>Jj t( _, g j -<JI All 

V Ojill (_yB .f. Lilli ^>.a2.o ^1 Qj ilil i a JlLoj {ji ^ « • <j ( _ ;r c.jl! 4_- ..^««tl CjliaLjjVI 
Cy* 3' X £L3 4-jLioLa {jj i/i ill frbtiJI Qja OJ nil I a Cilia Ljjl JL>.j3 

tLc-UI ljub (jjSLj ji (j£-aj V ( _ r cjJJ 4 _ij un«11 oUaLjj^l {ji (ji {Jj 3 « II 

. ({jjjLjJI (Jjulill {_yfl ljj£l US) 

4 ji ill (_ylj I It jfl JjLul . 4-uLj£. jj£I fJLc (_yJl {J/allll jiJlx. £yA Jj£.l {jVI {_yic.-i 
CiljLuil UijJLa jj t-i"i 4_u>lj.) ^J.L~) .4jLjSLcaLijJj .--.til ^jJJ 4 jj^j>J.I 

• {_^^jJi j£. 4 J jxmJ LI jjljjiJ 4. ,, r il 
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: ( - l 1 ^ 0 ) Allen jli tf jjj (') 

jl j 'jj . 1 . ..I ■.. -v . .1 ,iXH . «^i Ul L ,<U*L«.> Ijjj. U* 11j a JLaxl l cLuxeVt t ~x x . i l (^) 

tJjjiJLl jljL>JI ■ Mi* ji 5 X mt A J.lj- j^jLi ' ' ' -.<LcLUI 

J ; ~ ~ V 1L4J (^oLi- Jic. sLi-oVU jlS lj|) Jo^H ^ ~ ' 

^)juLux>>yi ^r 5l j f .... a I 1^1 ^1 s^jLuJll oljLiVI (jV *. 1 u^ i Jwt>- IJeaj .(^ka-dl 

.(Gershon, 1998) (jlJoJI _jl SJtiUil SjulIL 
(JIa: (- WV) Minsky ^ 4 -jja^r) 

^Jlc.; (- i5V3} Laird -j^jJ L) 5 x j i^ (I) 
; Minsky, 1985 iJohnson-Laird, 1983 >Jeijl .M > n~ jAfi oi a L L a ^Xc. gALLMJ ( 0 ) 
^ j : < 1 1 Baars, 1988. ^ j-AL«Jt .Mandler, 2002 tVelmans, 1991 

t pJI AjjjjJI CjIjLuLixiVI jji JjjJo dai- >*“• Gjlij-o >>>*>-*£ ^LjaLi JixJI /£L».xJI 
CjU -j , jU> jj j i j j ti5 j 3 j)IjJU.I ol jJ j )_ i j <i5 1 1 (ja t-aliJl ^,11 

(jljjjl <^3 JJI (^Jl .aLlI tillI a-tt aj oliLcLuJIj ijUejJI CilSjJtaj ‘Ui^ J Ul 

.<UjjlHI 

Crick and Koch, 1995a. (3) 

■ (>>«A (jxjliil J Irtrtll) uAJ jA l i'l l jja vbOAiJ ji itiilj fiL j (V) 

^ 1 ji Jjjc_ 4 j ^LaVl jjJI ^. li "i i«I^_a>. > 3 > JLI SjLAIj j 1 i n j La-u 'J tVi . ' fl (A) 

.gjLill j^jlj Jljj y eLMl jl>- 1 Ijj U‘ > (jJljJj 4jtkjJl »jm> j£J Uljjiai- 
Anderson and Green (2001) and Mitchell, ^ cjLS^L-JIj oL^jJI ^A JJjJI 
Macrae, and Gilchrist (2002). 

Julian Jaynes, 1976 jJLa .“jjJIJJLM JajUI V» x 3 j*ol' Js (5) 

411 U ~a 4jl«r. (jr c.^J! (ji (jwv^lJll _ jjSjJll 1-iljSJb j 0 " x il f&JLc i( 15VV _ 15Y •) 

ji <jL$_LII ^ .11 tiljji ij^> j^LJII Jxj trjLUl iJiJbll (^3 L^» jL^» L7* 

<-jL~tSLH .(^^ls.ljJI ^^a)AA Jj («4jJ 1 iP-ll 4^J^il ctx< u J 
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fcU.*. U i&Ia 4_iSJ i4.4^a 4j^ji Cj1^i>Mju ^Jl^a ■! iv i a 

L^ j 1 (I 1 j ft 1 1 Jlu • JLSiiJ L_> LsLu ^ v (UuLuVl 4j>J^j9l . 1 " v M I A I i t A A I I A 
ijJajj (j^jJI i_a Li > *f >l Jx3 ^jl j jVi ^LUI j^uwi Jaynes j-uL W.V. Quine ,jj^S 
iNed Block) l^JjUs l^^ju L&^ (^LJI .^laVl i ju jj 4ji 

.(^U^JUajl 

paAfcJI JjLiHj i^iJI ildUjVl (_yA j _U Jia-jj . Li£j 4lS juLuJt ji l JL* ^ ‘ *j V (1 * ) 

Clccremanset al.,) <uS>>. J^jUuJ >!l j_U .h i ^Li. jc .\.j -.^»i 

.(Destrebecq/ and Clcercmans, 2001 ; 1998 
(ji ,jjs uj i-ij ,„t ji :(tAoo . tAAl) Herrigel Jjjtejj-A (jv_>$j (t t) 

.({o*.^!) t AlA aIl* 'Zen in the Art of Archer)’ 4 jUJI 
JcLuuj ji ojij Ui tin t->~ i nt U » a.tc .Ij CitfljlV a ( XjSLII Ijl& j j UiI I aJ^j j»J Ijl (\ Y) 
(ji 4jj Caj& . LckjjjyojjSJl (J 3 (^jLuuVl Lull 4 .i< uj Lojj i (Jr IxU I ' fi t . ^r JI 

. (Barrow and Tipler, 1986) »LpJI Jlidl 3*i J.^~ j^SJI j* .LjjiJI uryl^S 
.(jiL>_pil) ^yjUojjj tLo-i fJU :(tAAo _ tAYo) Huxley ^LaSU <jjl& ^Ujj (I Y) 

4j-iUaj^jJt 4. j« .a. > . ll t AAL ^ 4j.jjj ( _,! («S,jl i±<JJL > ,jji lj_ii (t i) 

c y.Miy j .1 (automata ^1 oVi oUl^x>Jt (ju o^Uuj aU *.,& I itua^ jlii i * n 

4ji JuJLa , itiilj ,j^i Vju .(_y£.jJI (jji i^i u^» Jj (jj» daii ajj-a-d 

(jyi j ( «jI I oljl^jjJI jji (jXi i ed_)Lu(j iI 3^jlj «•; ...VI ■ ji■*■*■ i l l.. .. S 1 
■ (j-C-^JI 4_i_db^j j.«Vl (3hu (jjo- (udJj iLiLijjl 4X1 . ( Jr d_jl (j_*i 3 .-. <>.ji 

. (jn^-^idl) ^Sj^i i_aj>ylja:( . tMY) Block vd^L jlu (to) 
.((<t>.jHI) cj^yJoa :( . UVt) Chalmers jjJLLij (V\) 

iSjjVl ly 3 (»^jji jJUual .(jSLlj-oi _)l n J . .■_}.(! : (\ AA t _ t AYt) Davis (J J-t ■ j (tv) 

.(,t>>dl) t AoA 4i« 'Kind of Blue 

.(Block, 1996 Jiju.ow>h«dJI Block, 1995 Ji.ji (tA) 

US .g^ajJd Block, Flanagan and Giizclderc, 1997 »jy>. ^jJI jJL>J.I 
Chalmers, jJaj) .^j»UaJI Ji-jua ojj( 3>i' V *JjVl Jioiill ^ola 

. 4 mn t l 4.t.Ci* t U 4l g■.. 1 1 4l-C,t. 1 1 A i A «*■ « a .-.I A.al ’. „ ^1.- ^\l UM I 1996 
* * 1 1 " .(Shear, 1997) ^^jUiJI (_oVt {y> tjjia 4 j c . 1 *A 11 \nxS3 

4 IS .. :la^. la^. 5 J ..L&1.A ( jr C.^JJ 4aj Oil tnll 4».jVl jjl ((jjjjUJtj (_JjL>JI (j>dJI 4 jIjj 

aj>j - ^ 4 1 1 y A j .j iS H id jft j hard 4 ..... 3 1 Y A.4 .~.j ~ < c |j... , t ^ d . *.^, 

Jllil J j i 1 n C 7 U) ('^Jialjjl UJ 4 j^j■(-.11 S^SLaJI (ji (jjC. (jjyi-i 3 j ... Att» 
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JijLa IIj JijJI jJJ cLu>l l j^Loj i^c^J 4 j.... ilLj Dennett, 1991). 

-^LojJI 4 jjUI 

Stoa l j* in I I (jJI j*L£. ^yili >551 (jlj Ji*Jlj (_,i» Uj .i a «'II (j£. oLuaVl (t\) 

VJ t^J.4Jj\5Vi J * M i J Jl^ui ^LajJI £yA i^Jutll ^5 i M LA L*) . 1 aj a r. .4 jCj . ..MCtl Luj! 

.(Churchland, 2002 ; Eliasmith, 2000 tDennell, 1969) (^p-Vl ,^jjl3*JI ^ 

4a5 g 11 n Cjlj)lu>l (jJJ 44 4aJL>JI 4JLA J5Jt j iul i U JLa-aJI (jl 'Ja^e-LaaJO (jA (Y •) 

• Jl*4 JSLifiiJ jj! i ii v jla 'p -lj l^LliJI jSLu 4jj4J 
-(jijj-ai u-j-i (JLuj i_3j ..i I j 4(VU • _ \AiY) William James, I8Q0 * > ^ . . 1 (Yt) 
3 I j 1 ** 1 1 I«aj& fjj3 .Gracm Mitchison 4 j LJ ^jJI .»|jla 1 ' 

<jX.>U 4-ujuajJI CiUsLjjVI Ja^o ilLLHI ^ j « A.MJI jljLC^II tlyJL> JaIxj (YY) 
* J 1 ''l ' . 1 1 1 J jfl"» * il l (J j 1 t il 4 Ifi m i 11 ji (j5aj 41. 1 .~i 1 1 |Ubli)l jl ljL3 LJT -XXJ .jLLVlj 

.((4».jjit) oLLuJI <_ r a jcJUj iSj^ 1 " r ' fCaj :Purple Heart ^jl^-jVl i_JJL!l (YY) 

SjLi 4jjjJI «LII ^ jlk^j ijljLfti cjli 4oJjl oLul5: Paramecium . j- ....^ »jt > .ii (Yi) 

-(jo^pJLI) 4j li~.ll jl i_£ cjj^u 

J»lij JjUI *lj^.l J5 ^i ifjj jlaj 4^».j ,4 ^LluU]I ^ -.pan psychism fjSLu-jLJI (Yo) 
•((^->■*^1) lP“Y {5 aa j (^>515 4& (jjSJI O' tSji 4j ja.» j55l ^Ij _jl ijic. 

.Edclman, iEdelman and Tononi, 2000 ;Chalmcrs, 1996,2003 ^<>1511 J— jiail (Yt) 

IiOL ~(Jl j M i ll 4. t .L. i a 4_iL>-I ^jjJu (j£. jjcjJI .jj>.i £ao^a 4JLjl3 Cajl5 ojJjJI aJufc (YV) 

.^irj uT J (J 5 M i l tLjudJI fjAJ IJOJAAI (<d $L» 4(^-5, {jA V Ju V lOLuSJ (jjSj 

ih't-MJ. JuaaJ 4_i 1 l 1 ~i .m -a lo^.jJ^a5j JLCl».I ‘« ■■■•> V j - ...^*.11 l .'i a (YA) 

.4 ^j5,Lja (j^il 4, j .,.l ,.«Vl ^JJ 

t-f j ,..i ll Kant JajLSJ 3^ j ^. A JI 4J^3AI . ^gi 4 «j j V*> ,ji 4^1^ 3 jlc.I_b ijj£j I J ^ *»j (Y^) 
sLiL 43SM£ ^ VJ iljui o^aj V Das Ding an sich ajii^ 

£j-all L^a J^Lula J> -lif. JjLa *x JI it I I ^Lu |J15JH J j I i.i,t (Y • ) 

1 ower of tfjjl—A £j —j (AI—J—la iL».> 3a l.u^ u^.~. . iu~^ _j| 'i t 111 

(Colvin, Dunbar and Grafman, 2001. Fuster, 2000) “Water Jug e UI jj^J' ji Hanoi" 

3.11.«1 1 ^3,1 i ril l al a- . ll l {ja ^La-Ul A -i o i ijyj 1*1^ Aitl 4 jjL>. t CjUaLaSjVI ^1 3*. a! (Y t ) 
Dl Virgilio) (jLajVI ^LaJ ^4 J m_) Vl 1 3 1 ^ 11 1 1 ^4 t5j^j a 31-. * A ^Jl jaiVI uauijl 

and Clarke, 1997). 

jaZhj. Ij 15^ 3-3UIaa Jaiivl ((Brickncr, 1936) Dandy ^jujJ jj „-.mi ^ijjJLI (YY) 

I 3 . ‘ J «i l ( 4 jd.a 0 a In « I I 4 t i I t « . l l i^LaVl j ai I t ^yusjJL 4_«-»-lj_a ^JLc. .(aK'j 

Damasio and Anderson, 2003 jiail , 3 aa-l 3 JL»-U ^3 ■ 3 i~< 
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ojitfJ cyjuuajJI g.u*iU Nakamura and Mishkin, 1980,1986. (vt) 

I I JL& ^jjmu {jLajVI £y* j ± & jJ^S (jLuiJ IjJLo- { _ y ri i.~>o ujLaull 

Barcclo, Suwazono and Knight, 2000. (T i) 

ij mil ^^3 <_uLcllt - <UjLse_Ut iIjLLLjj^U ( _ ? 1 JaA ill Lj>4J l^jju V (VO) 

Cjijljool \Sj ^-t >ll qujI .^jxutVI jjJiil ^Jj La oljL^Vl 

(jr ^-i-jdl ^aaJI y»JuLa 4 jlu>I^JI cL^-U-UI ^JJ jl njrJ-xiJ 4 jl4jl>JI CjVL>JLI 3^-JwLjl^ 

U jjlIi tj i»(Fellcman and Van Essen, 1991) U J>11 p&}\ 

o \>LJI ^J] Ly }j'$\ c belli JLuu V idilj 4 -SLudJ -^>^1 4x£jl> UltiLa 4 jI 

.(Saint-Cyr, Ungcrlcidcr and Desimone, 1990) jujJI ^ caudate 4^jJl 

£,!>. jl <(claustrum (Sherk, 1986 i-^LLkJU ji * A+M ^ 4_j_*jLLuaJI ^jJJ! jl 
Fries,) j oa> JI at.> 111 udl>lol ^ >^Jbo jIjlLiI cLJgLujLj t^LajJI 

u% a ^1 4.u _>jll <j>iuoujJ 1 ClU^lill .lLUj ^> <a i ll tLx-LJl ^JLoj1990). 

4juI>IIj AjJUJIj 4_jjIjJI 4j>u3uJ 1 villi) Lcj i<UjljJI 4j>uauJl <Ujbtill JjlaUJU 

<j£j trull tbtUl j C L qj <4ajbcJLll Coo vJ)ljU&Vl U-^ll 4 jlC, JLuoJl 4 ^ U ‘r L I j 

*(gjl >11 (JjuauJl) 4jJuuJllj <Lu£>>)I aIjjJIj tbLaJI ^J) 
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jJlc /oIaII aT 1 


^is- SjUuJ 4^ji (_3pa ‘L^l ‘Ll"*»- : VOp"^ P^ 5 * J 1 --" 

■ l A l ■ ~-*i c 1 \ 4^j_lj »LkmII l P-4f <J-^ .iLajJl (_>j« iL>-J k ■< 

.cJdaliJ lit - Uj-J ^ Cp*"^ 

3 .. -^> i *^ T ^ 1 1 < .“■ 4 «l£. t_3^ju l. n i ~ i ^j.a u , aj c.■ 2 i . j^T ^p-3 ■ Cu? ti c^i-L>> uliJ j *l£.P 

jJl23 ,^SJ ->aJ <Ijl>- lix^>- -jaj 4jj 6^ Jp" ‘5 <j-PL^>- t>° 

(VpajJI (ji cPPi ‘(J-“Lp^ Up 3 i_P^ :3jiA> P^ 1 - 4-^Lta cP 1 

■ ^ lU- . l . ^ L» jJUU 'jcdij Jxij 4j) JLa pJ l( »Llal)l4 

^.. l i31 1 CjI-L>-jj 1 ■ jil‘> i V (P->- *j»UfiLulj jaj <ji JaJia (j-i _ ii3 j 

• 1 j iif* '~ '■ ~' ■ >"»' t LoLqO 4pj ) I~ i f~ . lj<ni C?"^ 

"Magic Mountain tjj > i.iu. v JuoJt" *oL» ^Ujj 


J^ 'i a j^SLjuaLLo j - > ~ ^ojl ^UsjJI .^pLu* jl l l t * ti n rt 4 Cui i £L>-vJI 

.-.■>J | IjUL ^jublpt ^ys (_>iJ JpilJ 4Jbpo) LuLfllj 4 . lu < t»« . U Lj>L>JI £pj 

jc-ll fJJj/j ‘ * - J • Jj-J diLaj It . a <—jLlC. ps ^A 4 .U i i i I I > iLLl u-3 

5p p£i Jo t jtj jj a ‘ V CibpJ 4-J Ly al <j . > 1 1 4-i-uaLjJI 0-LA < Liaj l 

JS j Juj . L '» 1 1 j * j4 (_>Lua-C.Vt cLo-Lc. ^t-." ...j Ll I Jl>. 4jJLlj-« 4 j ii 1> *r £jA 

‘iS j iaJ l \S 3 ~»"Jl l ' c - ^: 'j 4-uLi-a-t 5L3 l cjljLiiVi {ja i . ij i > . M <>-*-* 


<*•■ T ;U 
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* * 

( _ J 3 Mjjia \~L^j Aj^xjus 3 ' U .~. ,.VI / j J a i_3jjlj . Luaji 

<£jL>JI u^S Jjl . a V) IjLjc_U lilj-Jj) j i a ^ ,j^J ^1 hn : LaJlj illxC-a ,_£ ^l^e-a 

(_y3 L-lL^J iujILo j-j-C. J< i~i ) i3L%3 j-£_U_i jjl (Jj3 *^_l_lJ 1 • 1 C , it~)a 

• '"' (_yic- ^dSt^jD l.aC.ll~<.a I.A.^>- J'LtSO . ^oL3JI 1 • -*^l 


jj^Vi .jjJt ^ oJj-d .1 tijj^ej ^ . f^c. 3 JI ol iol 1 o j»oSi jjI ^ Ijl*j 

(Jj a na jJLdJ f^C-jii 4 m tmrll oUoLjJjVI ^LajJI <~»1 * I * f 

4_j_ 1 _ u L,jj^I till j 1 a » I I l _ 7 JLc. IjlA JLa T uu t .1 J (jJjJ-J j^L>J. j»jJL <1<3 jJI 3 -° 

j»i l J > ^I J-JLJ ( _ 7 X.jJJ 5J jJLauJU A . . .^.Il ■ ~il U1 . ~ J VI J j lit" 9L&it 
Si_jjl_33_a tltilj ^^3 (jljjjjuo (~i til ~i~) Ijl iS. 1 -a- j I jLa SdLsej 
oLtaLjuijVI 4-«.j 1 t-i 31 I ' a 1 3 ■*■ C J IjLa ^JLj-uiJU 3 -° ^jVl 5 . M ~. I I 3jj_uaJI 
3 -Ioi (Ji-a tSj. j a~ i.a tilljj<3 ,^3 jtl jlj a"i 1 nlj (jJlj-lVI jjJaaj <JjS $<_,£.jJJ d j , .^ . II 

.(Jmnll IjUfc ^uasljJLI a. 1 ih ( _ 3 -LaJu S^ajLB 


S< L)q> ll 4iLuj ^JU Lo \ * \ 0 

Aj o-*J JIjjjJI lj«A 4 -)L>.^l 3^ 3'° ^l ‘‘ 1 " i£> 3 J 3-®^l t 3^JuIuij pS 

3 h| )^aj Ijj ii ^ij ^jiol ■*■ Mi l 33^3 4 jiLi ( _ y lc lj^rc_a .(JjtjJI 

• LiJj a C. j»l l. j < . r IJ l Ijlj (Ja <1 j I f . J_ 3 *j (J 5 L < .u.j I jjl J_^ 35 »aj 3 I <Gj«j 

4-^JLa-II 3^15 t Pl33 JiuU V 5jl>1 1 »VI jjl tJjL&jJI dJLb Jla dIC . 3 . I I 

jJj 1 4. i5v . juT aJ 1 4lu=Jl Cjl j cjUyUJLI tL-> V 1 v*., ,. V 4 _jj ^ I 

^_jLuoVI C, 4_i£^>JI - >■" 1 .. Vl . 1 J !j " J jJI 

»4j JU jJI 

^ ASij^l\^ ^Ujji djbtji ^ *jjLcLu«.4j Thorpe ujjjj 

^ 1 O * 4 ^Li-txxiXI i ^ 

Ur^ ^ (J-A Ijj^aJ o' ^^ 

^33^-3 ^^3 *~ 11 ^ a 3 ^ (JSLjJI (_y3 La^) djtj.ila CjLLuJ djjia d_j3l^_c.jj^3 jjjlo 
^->. 5 . 1 pi > *• < *»• jl I (jru-usL^JI (jV •a- . ’ill Qj y a 4 o j 11 dJu& tlol^ . d . 3 t ( _ r Lc, 
3 I tijSKLjZj (_yic. CjIjIauj id_a^l 3 ^ 4-1 ^S^aJLI (jl^ J^l l ^C. 4.3 )1. ,1 diLajliLd 
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I j_il£ ijjjiIJlM Jj>tj 'i? L*£ .(UlaL-JI JLj^i 

. 4 _uLj i ft i<-i I (j^ £j-i-ui J -*- 3 3 _) (j^j £- a 0 *XA (_y 5 

i"il ti j i ■v 1 g l ^ ■ l i f- J '| 1 . : 11 JL^^JI 1b > i 4 jj uljjj l 4 i 4ilc. 

Jj-»-~... tl l j_o ,jLS .oLil iy 6 4_«JL>. -*_*_) ^ ^ 

^SL! .Sj j .^1 1 ^ajx. jut-i 4 1 jl nil t*ii U» ■»■ HI j^a di:L».jJ»l t _ ^l5v j 1 » u^j 1 

2uU-^ 1 ^LajJI 4 jJ-4jC. 1 ■ 4jj1j 1 a 1 0* JUU 3 J >1 lJU JL£.LjluJ! 

( T ) .oaV J^du S^SuJU 4ulajJI 4. 1-1 )■ il l tiilj fJ 3 ( V 0j\ ) 

d /1 i U t I I ■ ~. ' ;4-lSLu3JI 1 1 ' j l) ■• j ■ 11 .‘\ L~. j^ikijJI JqI 1 ~j 1 f 1 I 4 1^ I 1 * 1 H 4_>-j_H^ 

11 jl j-JLI) idt j U sbs-LJI ^ 5j-uii H I LMjJ! 4 JLJ 0 .J^-aJ.1 

ujlSuLuJI 4_uLij (jXa ^ • ' {y> JS! dJjuJJ • 4 _uLj ^yla V0 ^yis (4uS_t-jJI ^ 

{jja JL>-lj OuL) Ja_> ■" ■■_' (ji 4-lLc. iOJljljj 4j_J^-J .I H II ( _y£.JLuaJI -LrtJJI 
J ».111 JjJ <j-aj £4 -( 5 . > g mi U ^yfl (J-* Sj_Jjus O* 0 oLa^Lail 

, * f 

llaj I A-J> dJjjj V i4uiljs (_yLa ^ ■ - 0 Jjjv £_>-jLuj ^ . u'J I (Jj^Jbai) ^ j i^tl l 

4jjl^SaJI CjLll rn-sU jjjd 

a JLA jl (ji j- _ l- ~> J 1 fc U jJI da l . j . i . ~l m l (j 4 - da-3-j V .vjUj £4 

j-aVl tjj.i" 111 j Ujj . 4-dLajJI 4 V -1 2 ill dlij ^Js, uydljj L^jJI (jSUj CjLajLii.1 

u Idv I 3jj_ua I j.'» >|3 j Hjaj Ojj u~\ II (juaut^u Oy* Jj-lai Llaj 

LuLsj Jal (JS-JLj 4-jLo-c ji ^jl yy- (^lie-tiVl i .1 AuSLj » jl^uSJLI 

OjjJ jlSLSb jQ-3-j-C.j Jtuij .(4 -l*-L>JI 4jjbJl SjjxoJt (]y> Juua^J 4jjL3ja) 

(jl 4 _j^^JI {jl 4 j^_3cILJ1 4?Jo£> ^ j-J 1 JlSLa ^ ' •U^J)i "** ^3j 11 a.i1 ) 

dJjjJ,l 4_il JLi Ii~ ja JuJL>o i _ r 3 J j -i II ^.Ll .J.-i,.i,~) V l^uSLl i4-L)La a r j ■ " ; J-autu 

.^1^1 


Ctr .i V jl JSH( :dJtjj^l W»L>. Y - 

(Jjuaj > JjJLui ^JL»JI 3 ^-U i 4 _)JlC.j 4-ij-oLc. frloul jj-J-JI , j 1 t-t «J LTJJ>- 

3jll>JI 4Jl 4> ■ 4_x_uolj 2 j^-juO |»JL-a-jJ 4 -j-SLu i~i II 4 j 4L$ pllOtOHS j_2 
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jl jSLaj LLiI ^c_u9jj gr j >1 1^1 U L$_> a V> mj-U oIjjUJIj 

4-pj < 11 cj^I jrt*m <11 4 j a' i~i 11 a ji aj II oLSwwsUjjJI ojlfT jJ ( _ 7 J1>- <Ijl> SjjvjJLI 
( _ ;r JLajJI !^JlU La nil! 3 £_a ( 3 )-1 £ I ^LojJI A il > ~. . ,.l (j~j •*•* 4_Lj_uajtJI Lj3L>JIj 
j»i . Jc1.i>l~j J4J 4 a till J h-i J 4_)jjj>- jji£l LoJtJjjG j * . ■ -.j Jjb ?4 jI 3 tiJjJLaU 
Si ■>■ 4 Cjj_o_J iU 54 ^njjujjj (j-ulj j^ 1-i.ol (JjiMj (JLa t^LalS jJj_) LiJjjJi.1 jl 

JjlSLa .l£JjjlU 4 j i isi ti l oUoLujjVI (ja.X«S jt tJU- 4 jI ^^lc, $jJj La£ 

jJJ 4 j j in * II CjLLLjjVI jjjLj ji «; i j i j j_>-j-L! St >4 u ■■! ■ ■■ -*-NI C U. 13] 

• 4jQ>3 



4-ijl Soil jjii jj^LLa Lt-ij" ■ .■! 4 jl.sU. Js> Talis Bachmann jU-JLIj 

t 

tSjy-j, lJjjuo jLij o> ^-^>0 microgenetic Juj^li 

4-0, ' . t . j . 4_UIj_C. jjj —2 Ojjulo jj L~ 4-i.La.f. jjLdJ jSLiaJ i j^j j_y2 i 

‘4_loUJI 4 j . t a jj I 4j1 j^jal i_Q 1 j i a JSJ t4^jjJLa 5j._i.aJlJ. I 4 j 4 jjtl I Cjl J_>-^l 

^3ja 11 1 jj i ( _ r ojjjaJiJI (jjtiJeJI ^alf. jja 1 5‘ij la .liJjJLa jaSLuj lJ £ l^jjjj >~ij 
3j _ i a" a 4 j i mf 4jjvjJj_lj CjLJT j^ic. LaLoJ u t j t U JS-Juj jj £ 11 I 

-j-LaoJI 

f-“LUI jj- 3 . l l tiJI jJ^LJ ( j -LajJI jjJ.1 4_u>ljjJ ^yjj^/l <—ijLyliJI £_>.jj 

ljLjV Ijjaa tachistoscope * . .j * , a.... jj jj. ^jia j t~ . j i- 

i ill m > .lj 4jlj M.a jjd (.jjus (jJajjaj 4j L . .. > I j ■ .. 1 ■ ..^. 1 d 11 ■-. »j l a . a j . . a 

4jLj ^ \ A - \ o ^ jSLc ii J I j ^jLUI ixlll . 4jI i ^1^-iiiVLj ciul3 ejjjs 4j Ui . ,. i 

»^ j 1^ . H l l—i (jjl. i u "> ^\ A-a U\1 A , •*■ jj I* SjLjjj l?i j « .*■ 4Ja_a.jLLI jj ^ . 

4JjjJd> CjI j A - s l l ^a jjljJLa , Il a j.a’.imJJ 4 a a II SjlcLDI j^j Jjlj-jj 
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Stimulus duration 



t,,.. t„if Time 


SjjULa 2 r j j" XI jjJ, 2_LO_aji dJjJ-ll 1-1 iu. l l ;A I-Lllj- 1 ! ' - ^ 0 

£J> udjOil ^i)U. a ll iLojV l_^ . tj-iiii CUjli Jju^a <( J U .-UJ 

: B dJj_La LyJUjJI J-lU tjl iy > l- 1 -* O-s ' S '^ -l^ 1 ' 3_^aluill 

\ 2 -> t «^U 1 , ,1 I I LiljJLoiJ 5-c.i.uLmVl 3_lJUJI urS (<u-jL>JI JoLSuJJ L ^ljjl l 5 j -^ 

LdslS' - • ' I u i s, M l j «-, ,„j /rhresholdon jjL*du U a. toff-ton «2^uti 2 _l1 

; U , <~ ^"-w. fr jt-i < .. I I ^C. J-±Jt-l ■ £ j) V-r ■ IL 1 1 ur*r}j sL^JJI ^ Lr^ jl-Ulfl^L! 

j-liLLi B ^ 4 i^ (jjLstill 6? .Threshholdoff oa>d ^>11 i^^JI oUoLpjiM 

. A 4 Io a i 


- 373 - 


j_yj5 1 Efron cijjaj ^ u A i! I jtJLc. jLli 


^3 Veternas jJt3 ^L, 

A 1 —\ o JSLlJI 'j_j V .jjLi i ^ llL! j (ji ^Jj .L-ijj-iLJLS . Martinez j-i ojLa 

« / * * 

Cjlxjxaj f^.U.i,.i._i 4 j_LS LuLj (Jlaa 4-*^l ^^3 %jJjjJJ j^lai 

S^JaJL lilts I jl 4,j.^TL.<ijJI !^yi Lc.j,U..-u 5 ^-jjlci 4 ijLQjsj j i'i<"i : JjJLl 4 .i.ijie-4 

x*-u ijJljj] i,m.<1.i i ( jr lt ^IJj V ^ -j.ua (j-a I r j 1-..,, _^jS) LfcjjJU j.y * i j iL^jl j 

. 5lae3 1-lt-ijj a Liu IjjJ ,_$j3 <jO- 4-uajJI 3jja»JI £_a lii (Jilija .43 jIj 3juiu 4 .. b aa 

t • 3jJt al^uaj- 4_iAiyaj l.g _i~4j jjjjuijl c£ ■*■>■! ' 0 

ljj.».duaLjJt ^Sjj j<J . 4_u>Lj ( _ r La t • ajJL t\j lAii- 4 .At a a ij <~»t .a t l~i 4 ojIj ^yL* 
. l^iLua-a Lio-ia Ijlj (Jj .j-uiaa-'iM ^yjj j j t n juia.^/1 * j lAal l jji ■ In 4 4jjJfcuU 

JjjujJJ (_yj"G ( _ T C.jJJ 4_uuuajJl CjLtaLjj^l (ji S^SLs £_a CjLliuv jU.1 oJ ub ^ui-J 

ojLLc. ^ Jma»o (_yi!l 4jA3^iAIt (±jIjl>.VI B t — t 0 ,JS .~ill . LoejjjG V .SL»3 

; y 

Ju-^t-i . JtaJa -»-tl tL^JUl £-jL>- elr&Dl ,j-a La j_uajus ^^3 Lajj i£j L ... I t 4_uuLu>i 
Juc. . La 4 i~iC (_yJ{ (J .yn (_yi^* ■ jj-a 1 .~J-L I ^>*LAJI .(jLJtl J J y: *(CuaL>JI Jot mi ill 

4_3LS Sj3 JaLli.ll oS^i iCjlSjuill £_'juw Jjljj Luj .aJsLuJI 4JlA 

‘cTj" 1 ^ .'" (_j-aj_^Ji jw3 3 > j » i (^laLLa 4 j t 1 41 111 L^lieJJ i—iiLjl <L_i ij'ill 

> 

j <i~ i U JaLi-Iil lj_ii ^ 1 . tLeJJl .ia ^jLLLaj 4aaljj (jlaLia iLllj ,_y3 Lo 

, . a 5 

. Llulj ,jjiJJ ^yjl (J-uOlJ 4_-_3Ljuo^JU <L>I JL-‘V^fl I A V />> 4 i4 i *.*>*} 4-JJUlj 0j 

(jyJLc Ir^ t ju 11 ^jjC. CjLoj 1 1 4 jJal i4_LaJUJ! ijJJLj ,\'iC. 

ili I 4_kl j_4_?c^q J-i-lo [Ju ( jr l lC lLIj J—11 4jC.^.lg.co . c^JaJ I ^ **• J t 

<LuwU^jJl CjLIoLuj'^I JSL 4 I 1 J d j !« !I L^LisJi 

y* ^ y * 

jJh* t^jLluJLJi JL^ ^ 4-C j \"i a J3L_j tiljjJLI ^Lc—~c-J 

t 7 la 4 ji t » 11 j 4 jJSLjl^I1 CjLjLptJLuuV I t ^-lSLoj Jl^ a .SjjljJI 

oLL>LljjVI jLq-2^1 0 1 c. t_£j->.Vl 4_JjVl oLSjjJLI ^j^LlUI U^ji jlx.L^i_j 

<—J-i-l L3_j_aj i-<iiL>0 ji ^LdjJl 1 C. lN J-V t^yCjJJ 4 -l.li.^-JI-II 

JjLJ! JoL ^ i lU 3^cwLcd jv-tiZ. ji 3 ^_JuLl>s LjLIj n ^ % Ijl>> 4.Lou 

4-J-^aJ La IjaiSj .03^11 (jAn il .SjLauil Llil^aaJl .(_yC3JJ 4 j. .y>« 11 CjLlaLjjMJ 

.(V 1 \ .a*a 11 ^ J^\ ^_JLa a ' . 1 u-4 4 ;S 1..I ."> 1 .il.. jLVl o~XJZ> 
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^ 3jll-uJI jJ>- fvj ~ 1 ' 1 13>1=> dy 3 eJljjl o-“L^ 

,jVl ' j '' ■ ,.l . Cjij LJl£ Ijj J-3-LJ ^jJa_uJI (ji 5 3 ) 1 m I I <Jy*->JI 

A ( _ _ r i-'»~ d^-aSd*. (jja SjiiLla dilfi I jj . *\ (^J) jj-ao dy 3 '■4 ~~ X ^ - J J J -*-' 3 

cjLvjjlU 5 U ■ ,.j ~ II ^LajVLi ■ k ■•<" •*• ■. 1 ji 3 >n ^ !■*>«»‘o - 4 - 93 - 1 duL£ lij ; 5 ji 

i > 

Ijl .Hill ,j^I uuim ajL^_L!I ,j3 cjVjL>JU JS l . V >i ^ . l .<-HJI ^ 

(ju* : JUlLuala SjLf. glu i< 3~ill <Jlj djLiclj A ajJ J l _yS *lj^U (jrjLfJ (^-“J 

.-/» K l a K . I j - C -- l j_a Sjl^LIo OJ^i La^> tyul aljVl ija£j i3-Lj_—J 1 d)- 4 -*-* 

■ .i^jlj.u3 | _ 7 ic. O' jlj i<JjLsaJU 4.U& ui a j-i. 1 . 1 1 <J aj (y» <-li 

Sojjaslji ^jJI - Ad jtl V 3 I (_JSJI i-laye £4 3 y a~ mi l <jsM-*JI oj~i> pal^jj 

a i .... I I a ! ." i t UL>. d U> . ,>> il l y.xC. dll 1 13 .~>JI <-jt._l.~l I . I—L* 0 Li_t_d 

V 3 CjV_jL>JL1 f js* • ' <jjjJI < j~i f. jjL>j ^lu ipLajJI < j i ill i n Vl Cil jl a «H j 

l!iLIjL±3j}U ( 31~ j- a <->-3 ,j-a 1 j.alj ( 3* ; i" -ij jl V 3 ' le^-ds o-H •l£>- 3 “’ Lr^ (^-W 
( _ y lj Lol£ .p^LOj-U-j ■ U . ~i j LI l-S^IIjVI ^Lf . Jyii (Jaja3 d)- 4 < j j i^ > « - l l 

,jj 9 (jl^ 4 <JjLst-a <ji ^ J j • A.~ 11 A-l T iC- 133 ^ JjJai <. j . i .ji L «.jiVI 3 al «.]l ( _ ;r ^ L_is}l3-iVI 
<jl*jl 3 ^ 1 -^ (JLalo-l (jli AjJlla < J - -3 1 ^A 1 ! JlHd! ^1 1 i~t 1 » 1 (jiq <. h VI 

I 1 1 a c j l U i'i j" j "i.ji-I-l *^jl .1 a t ... a L u JLa.lu l l .i—3 Mil'll y a C, J^ltJ If . J-a. ~ t ,j 

^LlU . Ia i .■ M A-j.o.LoiVI 3 \ 3 t il ^Si <- i7 i a 1 1 ( j -l Jl -j .^La ->->• (_yJl 

■ - (_yit) (Jj-b* j' ur^J^ < jji<i*U djLLjljjjVI 3-La JjUjJ 

II j Al l .A A ' . . ,.U tlij ^3 lij jl * 3 ^_l>-VI <Jjb»JLl (_-3 ajjuaJt JLAj- 1 Ii (jj ,JU 1 
d ■ ,.\ 1 ■ ..I SjLil^la <a^Lc J y >-3 J n-3j^iaJI JJLft JJl Lr 3 .(LaLljC dJ^jjj lisl 3 ! 

.~.ad .*i » I I jjLsaJ ■ t*» a a ^$_aJ <L..dln 1—>JI <_)L»> . a 1 jVlj < 3~i 11 dr-J 

. S. 1 j ■ ..II (j^-aielll l— -Llj lZa^ljcj Ijl>- j-lu 3 £ 


a * ^ , 

aLul^l d>^-l ■•■ 11 i 3 jl>-Ij <lua_l ISjJaa VI JjlHI jaJ njVl 

Ijjljj . a ^. ,~, i djj-lj ’ J * '"' 3 iP3J3 <_J3_&3 3-1 Ajl-jJI j-L-a-Tu .diLluaJI 3 j j ~ i ^ 

. 5 ^ ^ 

AjvjVI J j-Sl (Jlaj . jjl . 1 —ill Ail I L_a>. jl l-jJJlIII (J o. 1 .3 {yA L-J 3 JX .3 idTJ-lidJl (Jd^LJO 

a 1 A. ^ a , Ia 1 ,~, '( 1 1 ^ 1 A . L^J d U 1 >11 d J . ..1 . ..VI 1 A » 11 ^a gLJ^ - Ld L—I^JLwLj 

jj-al^lI d)-d Lc_JJ 1 ' d> ■ ■'t-~,J Lajj ^<3lj ojijjl (jj AjllaJI Jj-af. < .M~i~>JLl 
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• £ - |CuuJI JL^LljjVI a t~ IuO jjsa la^dk. 4siuajJ 4* mi^Lj ‘ _ .11«. a j. a )( _jo3jJI 
4-u-uajJI CjUaLjjVI 4 U mi ii CjsLv. I jj $,jsaljJiJI IjLA JLa-jj jj lijJctJ lila ,jSJ 

J , / 

^yajLuaJsJI OJjJu Vi i4 3 I * V a Cjljjl d 3 I". -Ltl d j . „1 . ,.SH _»JL*JI (yii (yC.jU 

^d Al~ 4- a oljjji I4J d U .~J 11 

J^aLJl I d I » < v7m . ,U J J . a.ml 4jjjUI 4_JliII oliaLvMJU J-aid SLaLaj 

(_ySj .^yji-iJI J tsi d i l j jjs 3j_a dljj^j ^jjl 1 U>U ■%■! I 6 l_aJJI ^jL>. iLreJJ 

<jJIJ- 5 ! O' (jlo j-C. t~il 3 1^1 i d I ~ >JL (j^aljjJU dJIjjVI 4 j9JU •■ ' 1 a\t~j 

A . y 4 I V * 4-djlii ^yLa (j d . 1 j d_AA4 4 4^j->JI ^oxj dJIjjl (j^UI J. 1 «~ 

>J^i 4 -C.jjju i.-i j JeJ l cM-l 4^j->JI ,yjJI 3j-u£JI d J i . . I1 Lj jL>J 1 ^)V d <^» l ■%. 

(Jj^ 3 OjLajJlxa (_y3jl 3^-uLuaj! LijLiJI jl m a (y*J 4jjx«ajJI L jl_>JI ,j_4 

(' T ).(i-r j^i) 

-X$i ef jjl ^L a- m . VI (jl ^1 * 1 I * i 1 11I (ylc. (_,Sj jdbJJI 4JLA ('<!■» ill 

d*J_A (^5 (J^VI jyic j La-Aj (j^j 4i * a 1^ ‘ 11 JLa- ^Lc 4^uj^aJlj d aj . ^ . 11 4_l1jC 
4. i l~ V a (jJoLjLa j_a n_illj.iVI j\ it_i!ljjVI (jssl^jj V JL3 -(3 j ..^31 1 CjLil jVl 

. 4 dl~ i V a Olaji (_y3 i^JI nj5 v .i. ~ >i i l j 4$^.aJIj (jjJLI (£j^->»il (yC. jJI JlJjj 

tjl - Q^d-ii a m 1 it (jjjLLal (_y3 ^UaloLj j. a* mil - ^ulaLaJI (j <1 ■* I I I 1 jl ^ » ■'» Vl 

• O^ * 11 ' o' i-^y V 14-£.j ma 3jl_i..<« i _ ;r JI Cj^laj l!>J ? 1 U>j- >■ I a (jjSLi 

V il>X4 (_>aljdJI c, < **» - ji_j (jl ^LajJJ (j£Laj CLt^ iJIjjjJI (j^SL) (jl ^Lajj 
5j_a jl <al. j,~ ) VI jl <s.I t I I CiLsjlj_>.VI j-laJ 4—jJT 4jJu! CoL^ 1 jl VI (j£Laj 
Or^ oLajLo-VI o j* Jd-a3j 4.1,1'<.> J.1 -l3.i l (_yC.jlI d j. ■ ^ . 1 1 CjLLsLujVI 

.4jli I (_yfl LjjL ai o (JSj Sjl j.nl L (jdL*j iCjLila j JI 4JlA (joJ .1 3 \ nr 


(y£.^II (j^> Ijjax-a ^*■ 3~ >I V _ \o 

uy* IjLa . JLa-lj ji>JL 4 _iI-^'iluI 4.u..^a.«JI i±jljL>.Vl cJjLj .(jVI 

(^ (yjl 3*1 , VI dlxoVI ol^ajlj Lul^Lu (yj jlj-JLa 4 ... % , 1^- l^a ^ 1 

(jjjuJI J_d I j ■>»» 1 0*sflLuj Cjlj_d_>JLl (ji (yli. juTgU jiVVI iZjJLa.i . «^...'*■! ! J .-—Al l 
o' 1 - ~ -' d. l f . til (jjj (jdlAjJS .^LajJI (yj L^J 4-i-l. i 1 J-U 4_U .i. iVI . 1 ‘. r 
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C^jJ (jljjjjuaJI 1 *1 i . ^ jX Ijj . Vjl lSjJ Sj^joII (JaJU J3 ^Lulill 

(j.aliLxj (ji (jSL«j I*(_yjju O.JL'y.j JUS i LuiLSLaj LuLaj L M "' ,‘j' ^ "‘ a j j 

i(j 3 (TiTI 4Sit-i‘i a cJb»Q . LaLoli (j;r ajjcj jl ■ 4 *>j -~. j ji . .~il dl ■ ■■ 1 1 

- - - > 

• < *1 ■ n ij Axnaj</1% 1^3 dainJlj aL>iill jil 3_aL*JI CjVjiil i‘lg" m 


(j£ g-a-XJu <j3s jA ^ 

* * 

4_j_iL) Cr^° ^ * 3 jJ, j j t i/-> i_yz^ysj^L i jjjjj) i_jjL>«J t_£JL3>j ( _ r 3 

Vjj . Luajj 4-ul3 ^JU ^ * SjJ, *4jl j £a3s jJll ( _ y 3 j .>.^- 1 3 j 3.1 . a d « .~ . 3 3,1 3. 

6 * 

>‘ L“*’ i I <3*i j aj j .^-< 3l -v i c_j_u3 (_,Jj jui^-i *j_l3> 3_jjj ja 

. J ( , 

Y * 3_ii. j.3. u*> i ijjJo 4_ol3 (^la Y • 3 jJL i*j\_>. iJjLo^s J< 3.» . I <-. 1 j 

.( ^Ls_*ljjJ J-J-Lj £_)L33 XsiS edjjLj .cLiajj \juoj9J i3_tjlii 1 a 

3_/3XJI oj_A JM->- Xi,3.m"i olj^LsJLl . g-aJ 3jjj t ijl ->-. II «jut, 

. j a~ i i i aj (J-aliaa cJjJmj g_aJLu 


dj-ft *>X»m 3-xi ^yic g-aaJl 3_pX ^jw ju3uu 

03^ ** »* 4_<jLi (jXa 0 * * 3_1_1 ^-< 3i -v -i tj juv ^ajXL Ijl .Kjusl^ J ‘ r SjujJI 
(jj^J Lajj ^ <^1 Jj-*3j ji ^i^ -I Li^J id-ulj (jX# 0 * * SjJL 

( ) .«LuLj jys Jiii 3 a i nL>JI 3jJU 

I luJ j3J1 i3t_) V 

J-jLljJl I jus j -i-y i T J 4 Ij .i.uj > ‘ll.lgj V f LajJI ji I jl& Lr liLJ V 
^LsjJI J^A J jl (j)S>u *1jjjaS. 4 j3kijJ Ld>» jjS^i j-iiait>a jjJ iljjuaX *1^-4^. 

Jaj t^a 3 i h. aj i Vjl OA>o »^i 3ii l j_« (jrpjjLajja jnaxXi jj4 3 « 3 < 1 ,>,,1 

(jr^l o- 4 4 j_3JI iu-ujJs 3_ulii 3 j3xaj 3X13 ,_Jji 0 

^ \ Ljaji 35_^>JL ,_)jiLji>-^I uuSjljj < (jr JL a jJI l_4j 3^3JI i _pi£L«j jr^>. .j^jliil 

(jJJ ‘jji 4-C.l a i Hi 1 4.3. 1-1 3 ]n \ZijJuud I jj - J «3< 41 ,~, i ^ . n ... I I j l j •*-' ! , 

(jX 4_ul_> 4. 31*1 3U alij, > 11*1 4 _lj13 uX 0 j-a CjLLs ^_i3xj Jlajj ■■•J I I jjVl 
jjVt 0 |_>ijLj ‘4 n. - y _4_ ^ Ji jJXIj L« jlX_a 1.1 u i"l i3jl>- Ij 3—gj-l j * ■ ■• ~ il l 
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iU-i-HJ cJjjJU jJUuaJLI (JjjiTij 4_j_ili!l 4 a In.aln-H ^Lj o±>- -(jjmu-JI 

. (j-U4aJI aLooLi 


Juui (jJI ill Ju>.>L! j_ r JLajJI I (J ^r — u 1 j K ii jLliJI ilVL>JI yi 

JSLij (—ucJpJI j-i-caO iLci-H 1 l ■>< ^1 i_"a jJLaj (J^ i~i 1 ill y, i ll Jjjkjjl <Lj fl i i i" (j£a-J 

3Jip...i a Jjuu oLJt (jloljjjiLj 4-ulj ^yJLa \ ' ' t _ r 3 gjLaJ ill j3c9 o~“' 1 “** • 

i4_».iJoljia (j£j 1 a j a (. aUlnj (jl - 4.3 l"i - >J.I j»L^il i>J_& (j£. 

• SjLvIj ULc. 4JLsaa jjjLae^a 1 j ‘ a . 3j j a ~ a 4 i 1 inr. CjUJLcjlj 

S n 

• LjjaUo (j>~'~' -~ a (Vi".3jlAj jji LaS 


|J ii-s a (jl (jSLaJ ^ - Va UI 

j n" i j .(Y _ Y Y ^xjjl2JIj Y . 1 ■ ■■ aJI jJaji) tiJIjjVI (_)^oJ 4 jljLu 3tjl fin'll 

5 J 

■ 3 .iXj .w&JLgJI tjjlj jJU*ca 4 j>JL*- 4 Ji-I JljJI (_yifi i^LULII i j„. i . rr a ajjjil ^yJJ 

La^Sljjj <LajjJoj (jjLjj-uiJI («JL«JI ^yfl y j 4jljJaJI J-uai 4-uLS.al £_La3JI 

# 

<—al LLxxa/j Loo <L_u»J9ljJt ( j-c. LqLLj JS-tio 

f- LUaJ I ^jlu 4-j_ 3^ ^« rt < tt y> LC.J+A ysSl\ JSLAJ1 ('^.^jJI 3».,.U 

>LaLa3 ^yJj^M ajjcuaJI (__ 3".4-~ itcrej I Jl>- Ljj^ J-LloJI jJaX (jpj (jl (j^-aa .i_2JL^Jt 

-1 a. l^ll vl i311 (j_i*II iiJLxa i^ycoLaVI ^ < ii ill (_y3j ■ Ijjl \£y x 


y* ^ijUja Dehaene <ujj jL 


I (_y.m-Jj.aj I ^yjjJljll (Jtia.<.!l («JLC. f. > V "l I III 


^-juajj .^LajJI (_yLc. 4 _ljjJLI j j.f.j <-ujJLl CjLUSJI CjIjjjLj AJjLaJL 3 i II (jjiJjLj 

^ljIjjji (J a ni~i II jja jLlu (jjjt-« ”jj cLm^uiaLULa 4juml Ji-lj (jjX.j In ~i II 

*(jl mjll (_yjj I Y—I 0 (JSLuJI) 2JU. (_yJa . 4_ulij (jJLa Y\ I £ la cl iJ~>~) . SUi , „1 Cjl A Kl 

•* y ^ 

d UI A.) C^l '■ 3 I (■, t ns d A K y ibejjjj ‘~-3 _.... (Vi_>. . 3 cjjia CjLcJSJI OjLS 

.((jricaaJI (yjl iY— \0 (JS^cmII) 4jiK jjrjU~.tI ^aJ ‘(jjajJI^ ijjja»JI 4_i3ljic. 


O JJ * '**" J J r j 3 11 ( >il In I j t I \ (ijUt (jjjLj y& (J A .\ II i_3 jLLvVI JaL3 

jm&j jj^i 4 jL%ILuiVI OjIS i^(_yjlajJI jLuJI (jjs cjj>-J 4_JjJ«II 4 .ij.Mll (_ r 3 La a_)lc r~iii ll 
jjjJI JJUuLa LlBLloJ UoL.il j ol d K II illjjj Lcoul jl!ji .^yCjj CjI a K II cllljjl JljlC 
■ (_, j_i-pI (jcxaJI jcjclaj (^jljLsJl j ^ 311 £yi *Lao. (jioLla y& £_uilj (3Uoj (_yJLc. 
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Masked word or blank 


£_LLa_) . j- j 4_u^wO CjLjKJ jJ I 4_jLstdL-uI :lJ I ^ 4 <3. .d I Lj V _ ) 0 I 

j_L>Vl ,_J£^ 4 _ljLj (jr Lo 3jJ. 4 _a-L£ CLt_uOj_jC (j_« jLo (^yjl (jjX.^.l n . r tJ.I 

4-g-jJs (J^ (jl Cj_i_>. t diLxK j_!j uuLxJlj 4 _JLv ^^3 .(4_f_)lj 3J-JL iJLcjJoj-jC, 

T S S> 

Cx^>~ .LiJljaVl 1^^-U-klA ^IjC. l__3^J_>Jl ( _ 7 a2-3iJ <4_Jjl 3 - 4 IX. 3 LLxj-S JjJ- Uj Cj_0_Lj_u 

■ ^ f<< ) 1 bs /~i 11 0 C-ol^ . lZjL.1 &' l)3^~3 L~i d. 1 (_<jL>J 1 j 4_*_Lsi/l o.XJt C-djjl 

cjUISLJ! £—.q a - l, \, x. 1 ^JLaJI d->Ll_Jl ^ <xi.j.. loL'ikll j^_uxj ci^ja-us Lq.^ 

^'1 lo ill jLcu-ll d^ioLLa a_A_i_ail _5 4__o^JU cl)UlUI (jjz 4 j .(cjLil^jJI ^j-t-u^Li-uj 
(_0|LLx3 (jyde: 1 _i£5Lj-£dI LLo l-iiu LiJljjVI ^1 . LoL$_J 4_*Ll_t_Pt_« 4_<XU1J 3 >^-l 1 is*' 

. Dehaene ct al., 2001 ^c. (J-jl»_o .jl>J 1 a 11 ^jdLo c.L>J j j-j-u-jV! ^jI-l^JI cL*_UI 











,Qd dllljCLa CjLS-i-oi iln li~) t illljxaJU (jyi (j n^l i"i IL ii~ 11 jjiurt") 

(JxjjJI ,j_a j..i>J.I ' j 21 Uj ^jjl 4 ..l$Llxu.1I 4j>.jJU ii~ It ^ j ix« U Lj^LUl 

^ j-iiLa jjX. jl>J. d iK i mi dj».^a Jjuij Lb abelll ^ j -aju 

* t % 

,_y^ jJjJj O' O^y jLi-JLa 0* Al>Jl ^i.ii.~i.il (_y9 j.,i.fv.,.T~i.1l j j ~ j La 

■» / 

^LLLII Jal Mil Jll JUj lib SI jus iliJuej i..jj5> . (jjjbx Jl-JLa <jUai (JT jJI UJjjJLI 

S<Lulj (_yia dxniu Lajb <LjluJ > 2 ' jl (_yX 3 II 4j ii/n II CjUdLujVI £_a 

frl ■ a " I ( ' 7 xJI 4 jJSLlx*JI 4_>.jJLI JjLLj Vt ;d j « y j duJuu HaLujI 0_5-^ 2 1 jl.Ii 

doxjuajtJI I*il bl .~jVI Cub I jlj Si. d.Xflll (jX. 4 j>oLlJI 4 jSI 11 ~ 1 11 d_>.jJ,i jl J a ~< 1 iib 


_ d_0beJLJI jl d_u belli _ d_ubel]l 4-uu>-jJI 4jJuOJI CjLlb- ^^Jx JUa T utj (JJ XjJJ 
jljjLal , > a ~ <j JL3j . (jjjLjj j '1 *► ° d_>JL*_a JLj (JljLa O' Q^y ■ 2 j \l - 11 

.dxbJI 0 JUS jjllj]l bidj t jUll IjLi 


V lx Lb 0 ! J\ . AjjIj ( _ r La b * ^jJI " j_uLj SjUa JlLoJj O' Q^y ‘LbjHxj' 

L7 ^ _>jjj O' 0^~*f Vi' j-ll ' 2l$ll JLftj 4 _liLj j Mif. yj> 4-1L1 J^yic. (jlajJ 

.ibjl^JI uJljj| 

,ft,l * 

(j-jJI 4_>JbJU .Itunto V Lajj d_U icJjJLa ijj&j ( _ r a_L>JI ^JLaTcJI £xaj Laaj 

j_a JxiaO? JSLiu I 1 I (jxieu L^ub d t~ j U~. II j^uxiu 0^* La^ itlljJu V 

Uj'i? t)bsJ.I ( _ r 3 2 jjj « ,-.M II d_>JL»ll JL a~ i~i Laaj . ajxxJI Obj$l (jr £ 43JuixJI 

^ ^.4^uLV1 4jJUlx)I Jal <*.i 1 ibbi i^juall 

* *■ * * 

Lb a ..ILi'ij ( _ y XjJI Cj\ 4 j ifTij-aJ C ., > II (jja l_)_jj_a jjflj ajjl j^>Lj »■ 1 

(jJa^ajj ..-j .>iH l j_a 2 jl2j _ji Hal O' J 1 .‘J .4^ ♦ -wI 4 j jUll _^jlj_)J Ijj i~i a .LbLusI 

1 211 jb-Lxj i<Gl j 2 ♦ % 1 j| jK ^~. ...I \ j_lt Hal Jj-uaj d_La_aH 

i<Gl j dbjJI < 111 .i 1 ^jus^HI pi 2 .1 ^ 11 jJ ( _ 7 H <bl ^1 .cil^ueliJll lIjl^JI 

« J i t 

O' Qa.ix.~u <GLj jxjLLJI I JUS j-wbj .(^^jualjJI lHjubjJH ^»bi ciJj-sell.1 jJL»HI JJLu 
.liJLaJI Juu J<) 4_ulii (^JLa A* Jb eiJjjJl jaluiLuij V (jdijJI 


' -‘ _ * 

L L uA JflV! ^JLc wloIj % »<»\ 

Lr i-4 ) 0 * Jt t _ J=r JJ jJ-oaJ! 4.1r> jl <-uLj {J/ iua \ * • Jl ^JUb 4_^LoJ 
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I .H I 4 j j . ^ i t l jisLJ.1 1 j A ^ 1 H (j-4 jl ill i i^J 4jSaxg] i 4 j*.ja1J 4jjJjji^J1 4jjLj 
l.' jlU a (_5j.it Lidj t J j. a " 4jjlj £JJ jJuLl 1 1 1 V> _> ( \ — \ 0 1 nrt H ) ( _J il~> _ l U jLwiil (_y 5 

. LL I M tSj-* cr*^- 

. Lj $ Ajlju SjioJI ( 5 -^ AjjLj t _ jr Lo Yo * i 1B-1 0 I jllal 

jj^ajLuai. u I s i a* cA .Ton-ton <4j 4 ,U.i.~jJL1 4. j.i .!/-> ».l l CjLLsLjuj^M 

(ji (jSju itLaJJI JoLuuj CjLlLoj Ij Jl£. IjLa 1 c.Ij ii_»jjuaJl yj ^ La 1 
£illjJI (^JIj-lVl J-ab ^ ^.jjuaSt (jj^J O' L«JJ O^ ‘ij.^ 3 ' (j^jJi G3^i 

j/ ia*J S j . 3 r j ■., i (jJojVl w If lijljLa.VI j t t'i~) (jt (jSLajj lAjjJLtd 3jiiL> LojIj 

jjal jia (jjj j .'.el l j ... A i L$^a , LaLdJ l o jj (ji ( 5 ^,jll 4.j,_iua».lt ^ 1 ; LLo l_p J *M-1 (j£dJ 
jo£t J< .M l J- 4 JLJ (ji Ajjvlj {y> <4_uu«jjJI Jjaljjuli o^Luj . ilLj-U dJIj-i^M 

. <Li> 

d j 1 • 11 .~it Lit .~ j\t 1 ^ajJt 3 j^u3 ^ 0 111 " Lajj i^xxJLI t—aLaJl (__^J( Q\ « tVi.~ud 

, 1 f . 

(^LuaVl o«sjJI ' _■ ■■< j 1—CJJ .^_<iLj_ll (Ja.j_l,l £ya Lr^ - •*' <1 ~ t*. d Lj (^rCjJJ 

jjLUZJi _j>.L>JI ( _ r 3 jJJu (_y3JI -iljJLl jl A -y^j It ob^jJl Sal <"< 111 I 4_>J L>.a.i i 

tf ^ - 9 f ^ 

d 1 a\ ,l*\\ d ■ ,,. -w . ~tl dj 11 a Cofabjl-C 1 ji i 6 1 .^L^-Ji eJjjJLl l—A JL. 4 alJ>Q_^ ,JJlU 

■ g^aJLLa JUJL>. dJjJUa (jl ir"o i4_jLuaVl CjLojJjJ.1 4_uLj ' * ’ >j-i { ~'' 

<_JuS i a 1 j t t-i*i i Vt (J jj 3 i 4 -fc^.. m_> tL»ljL>.VI J- X . t ~ l I 

.eJLub kljJOtJ UL (j^sUv J ±'“jj £_ju3jjt 

4»l3U W jJI 3jJjlJI Jat < a > Jjld 4 (jaLq^I >Ial.iM*<t1 

JsLui-i j __t•- ^■• ■ -i ~~ jls a_l c . IjJ 1 jul£. 4_>JL*JLI (ji S^SLa (_ 5 »L»Vt 2 ~ II 

LdJj .tZjljL»-^JI .U^iU 4»-~ 4 l « ■> « 1 V 4^>.jJLj (J' 3 jJ' iCdjji (jjoLoi 

, f 

i(JjL3JLI (^ . ( _ y £.j jLi CiLd j. L. a .,11 4_>JL»JLl 3_3 j^JoJI dj_a>. 

j>i (^Jl tLaJLII ^ ' 3a ( j^a Ajx>-_) AjJUu 4jr.ljJI 4->JL*JLI (J 0 <a~) ,ji 

5 t tt\ a 3jj.ua j.l .j .i_Jj~i 2~l 3j£^ ujjjja jLtCul <(Jj_i in j_i L-4 .C Jjaij 

d 2 U ; 11J ^JjVl |_£j_ua_Jt »L%JJI (jJt *(Jj_ua_*JI 7-J ■ iL- 2 J I -X-». J.x~l 4 _ j . $ L u 2 
- jljJa JlscZj ida_>JI <JjJa (__.' c La J_a ( _ T 3 . L 9 -AJULJ Laj ^ U ,,, jJI 4->X.Juud>JI 
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dJLjJaJI yS d_jdj g II d j H LMJ»J1 (jJI J*~ >jj - dJ__oj V.. <j-luaJLl Jjju 

d . , ,1 i 11 i_Zj\1 1/11 !I j I Jj■>.'Ij d j 1LUI i 3 « II yll i >~i oj 4_ua_dL>JI 

d£ljjj ,jd j-j-uul t—iC. >U d-LjdjjJI JLo^Vl .(yAjJI (Jo i»j jl jjj dl^ IjlA LjJLscbjj 

.(V _ u r ...^ii) LJ ^i J ii 


J-O djL>J ^.V 7 i.a ^yS 4 _uuuxjlJI LjjLaJI Jj 3~. ..." (_ylj>. d_j_^jJLil 5_^SLll yj-j ,jj 

d_u«jvj dj jju LajjJLi ^Jldijj djjjuauJI CjLojLlII Ja-tixsu)I3 diaLuJI Sj^ljJJ ,JLjlo 
• . 

JoLuuJI oLSjLLJI sju a jj_«_) ijTj ■ .->. U ^jjgJI ,j_« ijltll c.lj_».VI (yj Li>L>J 

djuk Jdjcj Lojj .jjjSi (_,.^.j..>JI JLLJujJI |_£jJij Lad iL di>Jl (_y3 d._».,<,i)LuuVl -iJLxJI 

(Jlo i—2j ir~i~~i t~.ij.Te-) Sj-i-j. 1 ? d_Cj.uu.) .Lul j joiejJaJu (ylll .d__u.>.jJI djj Ju& J d_3L>JI 

£-uulj La^la-il i l t jJ L l j £_0_>u .L^JLi-Sl JiLa- ,jd .(_>Iolj-fi. J Ij L)lj_ijl (JSJ d-u~i.c. 

dd.loiiJ.lj .(yolaJI yjl Jc>JI ibelli (y5 OjLj djji (Y-10 (JSLjJl (yS Lo£) jLJuiiVI 

Jx2 cLreJJIj i(y^jL>JI (j^. a .II |*JL<Ld oLaJj . d_jdLd^M dOjU. tlj ,^U...jll d j r 1 ■ ^ 11 

Lojj iLubjja C*i!s IJl ( T "\«lc, j-ujj jJUj 3 j£ Jild »_3jljjVI IjLA (j^ijejj .(ySjjJI 

J-J-C. ula.uuj (y3 d_i_)lj d_>j_o (_, ...LSLjuVI JaLJu-LlI I JLA jLp-C.1 ' j All j_o jj^Lj 
... ' ’ " 


(ydL (j! I j lo'i i a .(ydljJI (ylc j5jj SjJJI <_ijLuaj . Luajl d U . ■ ,.j _Lvjj 

5j_ui_3 JLI jj i/o II j ) A ^jJJ .d-oiJLjJI (y3 (jjJLALJu.ilj (JlJSjJI (jJj_reJ_j iSj^LJL) 
fbeillj idjuljJI djj 1 ^ 0 . j.ll d j lo ill yJ Ijl>- d "d j^c lZjLlaj>o (jjjSJ yj] jlj , ..I . 
• (j-uuLJI (Jj ua j iJ I jyfl SjjSJJU d-JjVl oLjjiVl) i^j^-i ^juoIjjsj .(yl j.njl yX-JLuaJI 

. t 

j..j. to . ~ )j d -^-j 1.1 ) 1 j laLuU (JLreJj iL^J sLjjjVL) CjLsMIjVI jJLA 3j_3 ^ULJU jcJ I jl 

VI 3_jSUI i_jjLu 3 j j l J uj V 1 Jl jj>.VI J_.Ja.ai (yj 11 jlSLaj . L^jlSLo Sjljjla- cjLs^LIjI 

. dj jiLJl <ijl jl>-L) (yAjJI jjd JljjJI ^-jj_ 4*> (_j jUiudj 

- d_ol t 1IIj d-ojLreJJI _ dj~il tt 1 II d.j a rvjjt dj juLLlI ^jLSLaVl jJLA ^j 31 1 K 

jLuuo (jl Luj_3-i jL^jll (jdj . Lj_j.jua.f. jLalj <~.j oLSj-L>JI ^ .3j-JLo djjL^ll 

jJJ^i 0_i_oLjj_bJI (j-0 d.i.L",Te_o d_L£. j_j Lcljjl (j o ■>>*. j d j*\ j,.~.II d-ULdwjJI d-jjLjuUI 

dJJb (y5 eiLLUL Jaj-ijJj djtllded CjLijjjjd (jl ^1 .(yoLoVl jLuJLI dlaA'n Lod 
«J_A <—31. V 3 ~i uu Lj joJUJI oLvji JS (yA lZjIj j * LJLI Ji_Ju_Lj .3J—odJLI Cjljl ... II 
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,j^a Juvlj Ljj- 1 * CjU-J^^-lJI 

.*•■ nej 4 _olj^Jl 4 ...i^ lii «l (jl^laJI JjJju • d-yaljj-L^JI n~i . . « ■/* 

i<lajeILm ^ ^ i i.-lj j i3j_LJ>-_5 3__£a (j S .i.a.i tliLlaljJj'i? 

3 , . II oLjl j_i_>JI »li-i> Jk»~ Lxjj . 4jjJiL>JI 5-uuLaVl diLLaLjjVl ^ >j3Lj 

. Ljcj ■■!Ur. ( _ y jJI dila^ r . lm l' ij4 ,i i ■i ~ { C I I ciLS jLJ I 


ijJiLut ^LajJ I j ii.fl.JQj (J^alSLUl 1 - >0 

3j~aj 2 ,~«11 ^ya da^LaGJI i_il unf.Vt 4>.l j>- <_i jL>j fi. C . -U 

fj jii.Ill |«JLc. *|jj^ m < « H OJ^ 1 t —*' J ‘ J* 1 “ t^ 3 -dll jj5U 

■ ~- ■ 4j ~ If I <*■*» • ' I ~r-uyj (jlj-u (_y3 Lj-lj^ajJtfl 4j«jaLaiJ <_JqJI 4_|_*I 

( TV > .JutljJI S^oJI 

y_a ^ -n j a 4_a-Sc-a. >JI ^3_j_l dll j I <1 f , duj_>-i 

t t U . ..I I i i l .n f VI^ jj[| ^Ijjv i4 i—i Li ui ^l . 4jvyya ji (jj.iui-i^jll 

uldjij ‘- .^ ■a-j 4 j i U d ij J.1 *LaJJIj «.LslU t_aj_ciSJ.I 

m V 1 g d jJ^i 3 jlu> ,Jai d.uaJ •41 >j 4_uL%JLuJI 3jLU ^yJl jLpJl <j-a 

i-. Al*^.l .^yjy^SJI ^jj>vU j»l JLieJLi^il 3J_a (j£. yI n .«Jl u3j-uaJ *jj.«.i. 1 » ji ^LloiJvI 
j»>.^JIj 4 £Li 5 LiJI^ ^J-ya-lTjI i.~.I a iuj il j ll 311 t(_yu3yll yflj La^ i^ykUiLd-^l 4 «j_ i In 
. JaidhJI 3 3£[y>Jl^ (jiialll j *4yjJl^ ci—ajJLi <_yiLija>»^/l^ 14_ilx_ilxjl^ 

. dij ,$ to :^jj_*_iiiJI dJIjjVl (_ya fjyji V jl (J£Jt 4_j_uo (_yL4i Sudoj c I. J.J 1 -v^i 
V jl , I Jo- 1 3 n <>» jlfi jJ i_aLS (JSLdj (Jjjia CxSjJ ' i~t Jju 4. 1 . I M- rv 3^yu>- 

4ji ■-• ■ ■ 11 3 A*< 1 ,dUj ^yjj aLaLuol . Jai da^J .l-ij <u.i_~i LaMIoJ ju>-j-j 

(JSLijJI) 4jJLa Li.ii^f. jLuJl SjLii ^)i ^ ,-LuJ i^ l i Jal (_yic. 

i"il j 3-^ 11 ^yi J j UI J .■> ~i- i oLajI 4 f j t in 11 dll_ yj *> ill s - 1 1 laJL 1 tl j^A j .(V - I 0 

•i^ja^l 


(j^aj (jx. 43 jjJou (_ya diLlajvMJU 4li i *inl >p4ll 

4 U A iS? 1 ajua j^yja 4_jal5 3jbj i _ /1 If ~_i ^lj JliJL>. j-±£- jyo J1, 3 ~h VI jji 

- (_yX.ji! u j$j >( yaj (_yjji jyO Jjiot 4 In i^i i^l 4JL& ^ f.~i i»~ £jy>- .4.1 m l i ll 4. j . i »n *J1 
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<ji V—) 0 J SLA 1I u, it ill Ljl ULaij jj\*p 


SjLa J-*-»j ijJj H jLUl (ji (jlsjjij LuisLy L»Oj_<u u^-mLi-a J< NI,| j»JtieIL<jij 
i— a. i . ^ .(_ 7 _c^JLI 4 t i t<-i % )l oUoLijjVI jdjJijj d • "■ » 11 (jJI Jjuaj -- La 

0^5 4_a_tiJI aJ_A (jJI Jj_u3^JI (jl^ <jL-ijJI 5jui A~jl 



<i l uJ i (i 2. o .< « -t.ii 


Stimulus duration (see) 

U cbeJJI I ~<J j I _)-!> :( _,m -»l t j->JI cl •>< 11 $mi j_| ^ ~ ti T . \ 0 J< .-. I I 

cLdcj-a S-JJjj-uo >* »•»• C aJLii. (jjji ,3j . »l I a . .1 .^<-Vlj ^J.1 IL».I ^ojl 

'■■ ■ ■* ^ > ~ 1 ' I oK) (j-a** «Lcj Lui-jJ a ■ "J (3-J Jj j ji ji Jj*- .3-jlc.) 

cr® i_Ja2JI oLJxu JjjLa ( in in J-LS t;r Lc Jj.--»-»lt i^.~,...tl II 

1 ■ ' - i~ i J>i°i (jii Ulr-i >e» VI jjj-il (tl.t Vi i .il (jijjj >3 juUI cJJs I * l< -( u ■-- 'l l (jlti 

Libel, 1966 • J• l_A 
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2 2jJaJ l a ^ a | r j.U j a ,j A-«.ll I. .Irt^ j^-y -3 j-fu* 3jjjJI j-l^J 4_ i 5 L uI^-i-U 

^ .U j U I 't j l * j . 1 1 J • r A . . . UU 4-Jc-JLl . 4.-,. ^ 4 j i << n .«JI L)5L>JI lj-b£ 

MS ^LjlJs JjLU.1 U^-ub 2j_iil.l £/" t^ Ulaj u a VI 

< -U2 'I Om Lj>Ls>JI t-axSb J S . n i * j objJB_> I j-Aj .(Lbj^. Jj-i-Vl ur*-b ' <? ' * 
Jj^ju 3 - >■ ,~,‘| ,JUlII Jj; - aJeju b^Lkll eOA £j$J-x~a JLstlj 

^jSi ic^-u 4 jcjISJI LMiJI £A-b J-O^a (>^^3 lil . l^.a! <■■•>■ i ^Jl u. i l l SU ^Ajjji 

Sjlj’iM .U3 -»- j i j Lo SU j i i^jS.11 Lu^-3 iij j’l ll £->"b J-*-»-a 

a t \\ .11 JJJL>JI AC. J ...» SjIj’J/I jjbsjj tl JLA OJJfcJ £%>■ -4jAI_^J.I Ci fr O L-ujl-La JSLij 
3 ,e.j .^> 4_jjj CjJL>. I I i i In 4 (jLSjT ■ J *-r‘d> c ' l — 

SuiajJI 0 JLA alia 4JbuA ^yjLj .(_yCjl! 4 j n - n xll oUflLjjtfl Cuiila ? 4l y<>> 
.4reji>lj jjA .SjOu £ui\y> J& >i2La JoLju ^ l^U^jl ji < 4jju2> ja 4iki* ^ 

9(Jxduus j»l a | Jjfc 0 _ \ 0 

..< . ;~. :^LuauLa ^aJUJL) j« ■■■' liil 4 In 5,ill aJA 4 j iai. n -11 4j i>> ^aJI C-uLS 

i^ytjll a i..y'«1 1 CjUoLjjMJ ^ula-uJI 1_JLUI ^yiS Ojl^jMI 3 _^j->J 4 11 n~i 1 1 4 « j i IfJ I 
JjJU»- (J^) JiLaA JSblj ^yCjJJ 4-jjuuajJI CjUaLijjVI fbUJIj 

.^4jlj^«JI oljLiVI jjj-J I < 3 <3 s ^-oj 

2_>JL*_a ol J * 4 Lua-)l cilljJ^/l ilJutJ LaJj . . A . t'V jJI JLft. To VI jA I-LA (jJ*J-l 

<LuljJI o' \* •^|> A j ijllaiJ jl tvilljA} jJaljl ikiJIjjl OUau>J i4 < , ln 3' i a 

( T Ijj-afi (_ya jljJuL-VI iliuJ iljui ty^lu V *jioVl e JA Ja i_aAj33 iLoL* 

j£a . M ■'-‘"a 4S>j_»J!j j-AjJlj o>-^^ ^j ) In ■ ni l lilljjl oj$~i t4 ln> II I OIL ^yis 
(jV 4 £j_>JI V .(i - I 0 JSLAJI) 4 In 31 J_£ ^y-Lc. 4^j_L-_^-a iS^—3. 

. J 4jiujl! 3 U ,,. t jj ji (_yjs LaS HjrUbbjA <jOJo5J OtH Lr^ 

.2Jl>Ij 3 t-3! ^ jLu L^JiSJ ,(T - A puflll) 3 £_>j>JI ty-aJU 4jLc-ail .(» 

2 .< , A. 4^>.j- 9 J;l U~ l( y i 'j«1 l Mii-a iSjljJl*. CjLa_jJj_a cAja $ lit 

yi .U l A,il l J C i .^LajJI |_y3 S^alaJLI 4j i nLi-uVl ol jl aa.ll 3^ j-tbjj 

4 _loj- 3 -»JI olialjjjVI (jjSbjj |j- a k&A (J-UJ-UIjj { J1>- 4 l iml 4jjj/Lj(VI 3_lL*JI 


(>a 
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(jJ| olxijVI ^ Ail j-»u-ml I lit . l ^ r C .jJJ 

4i ^~)~ a (jjAi ‘i_$ jA1 33_a ^Ll j" t Li 1 jl mi 3 ^cjJJ d j u/mI I CjLIoLijjVI j jlc 1 j .lr 
j-xbj (^1 JA i^j-3-1 (jJI 4ii^>J (j^s j_ulo 3 1 ^ i< I ieJlj4 3io^>J ^ 

(jla i4_Ja^j 3^! <—JjJL-uLi jj U"n 4_i 1 1 ^1111 CjLii4 -*JI 4_uJIA (jl i~, 

4_£xxoaJI CjLIoLijjVLi Cj-Cu iA 4_ojl_c. i 3 j ' • ,~,"l l [~.l ,1 n r- 

l_K 3j_a 33-*J J-* i ^ i ri . 3 i.ll j-Ilxa ^3 CjLILuJI jjx (JjLi jJL3 4x3 

3j-i l ,C,) (JjL^JI j. .t « (. , 1 1 lj_4> jL£ (jl Lxxblj (j-u-xJ . 4 _ljLj i^La Y * * - T * j^Ttu i d ^ 1 
Cjlu.i ^ t J l j| 4-4. A V< < 11 U CjIjjVI (j-nJL) 4 < j i U ^uSLju (l-SLjcuoI 

.jjxI llui jl ‘4 jJj-U 4_iJLs £_4_i o j.a£ £4 3jj>.|j 4 -lUt. j\ :4^>jmi ^J _4 j _4 4. ^1 1 

Cx-o- 4-Lk.mi 4 ^j>JI ^ -ij 4I4 JI oLjjjJI LwL>Jj oUt_ujJiJI 

( \ 4^L^_Ulj| 4^j->Jl $L>ol Lilj^tlo tljLo-l i 4-4-1^" rf 4 jLjul (jr l£. ^lll f 1 1-MfVl 



U< 4 k3 . U I 4 _uoj_3 <_>*> jluu :d£^IxaaXl 1.^0 J£LjJI 

4j_i_uLi_uVl 4 j i cjUoLxjjVI (_>>>♦ .jJ ^ ^ ^ I I j doLUI nLUJL 

L ■> ‘Crick ciL^ Jjdjl ^>4 ^o, t( JSLAJI a -i^j , 4 ^->■ \l 

fXX) 

4jLu ^JjLcj ^>JL» oj^us ^3 (jl j>^-4J 
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(ilil Jl>»V 1 (jl 7\"iX 1 4_>JLaJ,I Cj 1 j " n 1 4 j t uLi-u^M < Lu^> L>J1 

fj\ , a2 *J Lcjj (jjjltsj Hi) .<LLol \jjlA j "itl -L^lj jJ.u O 

5 . ,V.j A I I i».‘i g I 5 ^jl i .-ilj l . " ^ 1 ulAj JUto lj_s-lj ^jUjJUtj lag. iLS 

i J-3-lj 4 i !n a J JjjO CliVjL>Jtl [_>£>-*_> (_yi (jlj_p jjjJI (j-« ti ff “ a J ^I j - rr-i. h Lj 

lilljj'if fjjjAsc^a (j\J 5_pi3 jJLual i rtl'/ -y"> ^ (jgoajLua (jgluixaj (J!ta (jjS-l 
( _ y La 1 Y * (jjl 2 ■ M*i j_yLa Y * (j_a (j\_Lal_}JLa Lo-ftjLi. 'i c.L j ^.mi i a ( J^ i~i i (jg i 4 l »~ <a 
jjIjJ J 3^3 (Ja-aJJ l u.in t 4ljjJa CjLiljl i Jj- 3 (j-ja LLjIj Lo^ ^ • 4_j_iL) 

.4.1 utin 4_iiaj dilfl^lli-l (Jjkj (jl (jSLiu 4 Kni/viri a 

t 

1 Y—A) LflJl JjL*_a ^ £LajJI CjU-joU Cjl In ~>>1 La 1j_uf> 

JlTuu iijJL] j (^jJI 4^Lusj .4 t In iVi 11 4ji-ajJI 4 j>JL«J.I (j£, Jjo. ulA 1 fr C.Lan{ (jl <_pa 
( T "') .g-ajJLJ oJuJLs- OjjlS 4jIjl> ^ILu 403-j Li- CjLo^Iulju JJufeoJ Lilt 4j»-j-a 4is- j-a (jl 

i .iiU {_y A N Atfl 1 2 il«" LuJouil (Cjlio>^UI oSJb im i. h Lit LjjoIj (jl JUu 
IjLgJ (j£Lu a « M a ** i in -11 4 j^> JI 4 la-uJ 1 ^ f - Sacks (jji^Lw J n j l_gI <—jl m f.ifl 

ijjjSLm .(^jooajJl (^a.atxlll ^IjU-aJl (^ (_ y . l a r .o j (jl jjloJI ( _y j.i -n . a l l t-jljJaoia^fl 

:jjjJL1 4 a (jjiLwfll (j-a (Jooxfll (_y-oLal (_jjuoi_^ -ajoorLxa 4 j^oJI fij L& 


^<u-u/J Ijtal'l iCj. Ltt - V) iSjjjus (_y£ j ln .i. ~ l (jl l. g .i L a Ci , j . I . ln 
(j! CjSjJ? " I a J 4 In I ~ ->JLI (_ _ , i y g j I i(j^?lj -tiJ_^eJio ‘f(_yoj< 

l.g ~)L^j—a- jl ^aJ (_yJL»V ><il in i i I I (j^ J^l (j-ao-J iL^j_a» (jLS (j-a_^_ll 

^uusl^-a^ Ij^jua J-jLu t CjLi^Lwi ^-jLoj Lglulj <_f_L)j (j-o Vjljj i 5^ a*mia 

CjI> 2-U!) CjLjua_aj a iLgJLoj 4_£^_>- (j^J (jSJ <4 n I ~i *r a 

l. g* ll •»- (_yd *j 7 * ”• * * Lg->t 1 j—j. jljjlooi '•' in_« .■ j _■ ■ ■' ~ ( flicks 

j * f- j d a lv> i 1 i ..1 i.. I Calls’j i4j j j ) Jl 1I a _i >1 ^ II 4. _l . i I a IJ l ul l 

. 4S.< ei aj i4iajl_^Iia 


jj i^ll di i iL ^Jt d ill ^ * t ... 11 -4 —> q ) -J I ^liiiajO j j ' 1 c> jiSLji jjal^ idjoi^jJ 

^ji> jLCul .(j-ajjl LgLjX. 4l!iLa-d <±jIjl>-I 4ou . 4SjokJI pjfcj JloAj (jg3> 4 j^.ij-»_i1I 


-387- 



oVL>- JliJLrc-J (jl ij_yjLjj_L3 jjJcuLo (j-a jlj a~ i.»Lj (jflJLlJLl (jjajJI (jit 
i_fl3jt Lojj ^ TV ^. JLjJUm. aJaji ) ijjj_=e_jAj 4jjLfl_j . 4— LjJaj-^a 

o[ju&j~aj (j-u^Ltu “r 4 id a-1 II ^^3 (jlaLLa JaULi llLsJ^o ^ A .^1II ^JjLuaJI 

(jSLoj 3JUJI aJlA (jl ^ j~ill (j-aj • LjJLoj 43j_o.a CjL£jJl>o i*-A .~ .<L^_>Jt (jjJ 
j^C. ^ i<i jUI i i,U ja.fl.a-rJ I 4 JL£LulAJ (j< ‘"-j U*. 11 ^3 il.Xf (jSLflJ (JSLuid I A ijIj~< 

( 4j jja j-±C. i-iljiS* ji 4-ajc-aj>JI 


Jjy-o lJIjjI • t— yj * l_4Jjj .3 « U A A a ,-.l U-.I ^3 ijJljJ^I tliJLa. Ijj 

(_j3 LdOJUl ,J3 .4 jJjJJI CiLlAi-a-lll cJLLd Ijl -»~>l U AIM Cjjjlv Jjulaj Luajl io3jJI 

£j-uu i joja3l l~iilj (j 3 i 1 I j j Inj Loa-jLi- laJLa- (jl (j^»lj~»‘al <j . oJL>-l jJI 4 ■ M ~. 11 

(jjajJI 3jL>-J f_yS 1 (j i fl Jujj.1 £jJL»J <3 U A III SjLjO |~' J .^.4 I jl J( J X . 11 . . I -. aj II 

4 t* & t 

<-Aj j-a l_ 4 ji ^-ajfl jJULjj jASl CjI la. 3 I (jJI Aa-^.lj-11 4- i 'l_*‘i_ll (jVI ^ ■ ■■ A ~a 

w.tM 


i t * _ . 

(j l j <» Lg jlf . (j Lt . j La Ijaafjj 3J j Vi t l 3 jl 1.I 3j_ti-^/l oj a 1 la II alxjti u n mj 
JAlSjJI jJaJ (_y3JI t^jS-^H 4n,j in.ll iLiljavVlj ■ 4 j « ji U1 1 lijjl^SJlj iiijjlj->JI 
(jj l C jjIj tl ofl .i i ll Litj ijj-a Gjlj_ja_*j j»lJ-itlLoil n i!ti,j . Ijls. I ‘^ L. < 
(j^M (_$ >_;I A~i1 l (jjOj . (jJJ L^4>.^JI3 4a9JLuJI Ja^eal IjjJbJ ^jl^/l (jj.,L~uIII i ^^oLol 

(jJaAjJ ^jSI Ij-Li ^JLxHuU ill 4 ^_^>JLj . > a! mi, 11 aJLA (jj^ju (jl r MiVl ^3 

(^ ^t . ir .iM I I Oj I ■% . (Ji X - fc jj >3 - _ l 4 .X i i I I 3_jlj_i. (jjj .U.A ...~ CjLloLu9j Jjjj «ZjIjl?-VI 

(j-lj (jj° (Jj-IaJLI oIjjjVI (Ja .^JluLII 4-1.3.1 (jfl illJLJtj La^a jiSl JjVl 

^ ^ ?4jJj-aJI oLLloUI 3ju ikJ)3ljXI aJJh ^3 liiJLsej LaS ■( JA... ! 


Ijl ^Ldl (^3 4 J-a.fl.lll 4_L>.j_aj jJjJU 4jI Jlj (jij 4 ji ajjl 43jL*JI jjJj 1 
(j-aj JJl>- lil . Jj-tJI Jj 4JLajl ^3 jojIjlII «~ II viUj j. .^Aj t A a ■ I j‘lj .^. f I« il~.~ 
Jjk ^ ^Aj. A All fljub (j^il A~<~ J 3 .3UAUI 4jIju (j^a l^jl j 3U»-»-U I ^3 (Jjua-J JA. 1 1 1 
( lT ^ljj)M CjLLl>J j^I 4jjjjJI s-ljjAaVl jl diljjuaVI u iAiA") 
£-a 4Jsj^ILa 4-tjLufljtJI LjjL»JI (j^a 4_l13^/ SjjJLflCLa 3 j.ai»JI 4 ^JLlXI >*■ M ^ Ijj 

^Jl (O-luj i ~t l j i A"n lLU j JuJl > > 1 ti»i^ill (j_o3 <(_y£.jU a j ■ .^»«ll oUaLujVI 

^jj-i^jJI jl .MEG (j..l jlal i« II JLjJU t ^LajJI JaLuJ ji .EEG 
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(jZLv .3 -i-i ii iVl d_L£ jjjtuLa-a ^^Jx. L$A£ JLa. ~ L*3j <(_ ym-Jol it t l t^_ijJLj 

d i aK. I I 4j>JljiJLl fjub 1"" I" (jj d^ ■ i r Lj^Uv. Sjuc. J ^ uj Lj Ua^ Vl 

j_a^?l i^IUm .gjjjuJI ( _ r 2 LL, <1 C. Vj d_Lj_ul_LLI CjLsMIjMJ d_>._jjj j<d IjJ 

(jja jl tlilla ,j-a (j-aljio (J d . **- 1a. 1 JUJl^ TJ 11$ j i f . Jjjy d-yj-$£ ji d-uj^ua 4i_i■ * *j 

■ w* -wI~iJ | iU| ,^jI OC—J ^LajJI &Ljp-jI (J£ ^3 d.j > 1 p 11 ^ 4-ljLsc JL II 4. diodJt 1 1 


1. \0 


J-JL.C, J^_u3 £yi ClLjtJ)-J-->J1 J3_Ld) j-J-AJ (jl (jSLdJ . £-J^_uu (_g^ lAi I I ^LdJ-Ii 
.4-uLj <■ Juaj (j>3 Jjai (jyji l1iLoj_L*J,I oli-A gdbujj d_ol_j ( _ ;r La \ 0 • ^^3 oLjljj-sJI 
.jJaVI ( _ T ic. 4_xjlj (_yLa TO • LftJj - 0^3^^^ d-JJ^J J^lal LSj 33 *'““1 3 


(jl lj_4 (j " '~ J 3 ‘U 3 -^-d ^ 3 ' ^L»L£ (jX.ljJI (j^£L-J (jl Jt>-jJLI ,j-d 

. La 4jl£. <3Lai3 (JSLJjr'l j_uajja (J) 3 d.ii.i^->«.l l CjUoLjj^M 

(j\JjLS- d-jLjLa-a Ji_Lc. .(jjoj (j-3 L a u l, ! Laj l j~ i f .L> Cjlj_d_»J.I Lilj-Li V 

/* / - 
(jl (jSLaJ ijjdl-iJt j-idoJI j_yii ■ OuLj Jls-Ij liljJUa (_y3 j-LaJlJl lag a'^aJL i ijjj^xuai) 

». , .l.l j j j ■ ■■ 3~ (jSLajj . lg~‘jjj OJ-* *4 ajLui Ojyua £_a Sjjjlo LaLaj Ji-I Jd3 

_ d ."r jjl •>■ ~.j d , . ..I , ..I alar, ^ i ill ->~| II lLULlUI I (jl (jial^ItilLl d 1 j j . ., i 

* * J 

(ja.i^iu .^LajJI > (jjs 4ja.'vjJI 4jJuuJi dJLcLuuO ^Lid-3 _ liJjjJL (jr aijj 

'jjljLA l.t.alj ( j..jl (jl i4_jjLj (_jJ-d ^ * * (jJljJ* i4jJL « a II ^JaLua^M C^jJI 

I^U. j 

j 

(jjjjLiVI (j^jLa i Li bet <~<; j 1 L^j j»lj (.^jJI i^LajJI j- j .. L >o i_jjL>u ojjj& 

4oju>-j 4jJUu JsLuiJ L^JjjSj L-J U~M d _■ ■ is \« II JZjLhLujVI (jl (j£ (j\Ju^L>JI 

. d ix4 jjl >"l 

I i» (~l ^ (jX-jJJ d J . . ^. ■■ 11 Cj LL LijJ V l_J liJIjj'yi (jL jggJil (Jl a~->.Vl Cuij U 

4>JLkd 3^*4 (^3 djjlii 4 -lju3L>-j - d x ti 31 ^ (Jj jJpjj La^ >4Xuxid 

4$^>. (jSLu (j^jJl (j-« 4U 3 ‘i (_y3 4 j jjuiu L> .3 jl».Ij d L 31 
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CiLujVl {_yA CjULJI (j^n i JLijj -j-i^J.1 jjju jJ t-i 311 1 Lr Lc. 

jjoaflj t-i-Uj JLcI.hlJ Lc-Jjo .<L»ju3j-flJl flJLA j_yjj^SL]l jfcll < u£ , 

■ C i.?jJ I JJJ-& dJljjlj A 3U~il,l 3j _i l' oUa*.>Ul 
JLfcl < .M Lfcfl (j^. ^IjlJi fdaJI fil « 1 /1 (j3 <—ijLso (_yi) (jVl (Jaj-iI 

f l t I ' I ( _ 7 3 t ( _ 7 _Ju_!l ( _ r c.j-Ll 4 j t in 1 II oLLLljjVI Li>Lkl (3 j-3.> -xj j->H 

L«J (_yl.fl.l-.jl (_yC. JU-ajl 
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jjJ>j ; Centre dc Recherche Ccrveau et Cognition j (\) 

Luj^ 4jjjL«: Toulouse 

jj .t-. .j .Thorpe, Fize and Marlot, 1996 J& 3 d</>Vl (V) 

£ 

4_^>JLa_U -* •* • *» ^JjusJI Jj 4-L>aji Jla-lju ■ 4_ljLj (jr L° iO * j^JI JoJuJa J JjuaJI 

4-jjLj (jy .La T0 * JLflj (Luce, 1986) 4_ij L.U 11 

C(jr A ^jlc. 5 u a xjaJ I ujjLjlUI iiiioii (VanRullen and Thorpe, 2001) 

4_LjJlLI 4j£j*A JL>»jj jttJ 1 jojua^ lui&j 3j 1 »l 


- "'^ Jj^IaJl JLaI nt4 

4 a^a ji-^uV ^3l£JI ^jJCu-aaJ Lo ^jlaj CiIjji^uaSJtj 4 ju»jVI 4^j (V) 

jjjSo - (‘" ■ -j *■ N <JjlJLa 4 j» LMiJl) C>)U Lw1 I (Jj^o i»,) 4jjLd_4 4 ij * a 

ijyh 4jj^U ulmV ,^2 l^X 1 4_>.j (^1^ *—3 jjuj ^ * * 0- 4 JSi 4 tiMill 4JA 

(Koch, 1999). 4JLoO^U 4«j t iM 4jy.pj II ijuJ 


I 4 J ^ 1^. IjjlS .4 Ia j i .. ill <UuJLl^)l JK t*i>U l^jl j 111 llj ^ AVI L -UJLLm J 

n-rll LoLqj Lfcjl t m t »1 (jSLoj Jj»_oJI 4J>ajl ijl I JlA . V 

.(Taylor and McCloskcy, 1990) 

jloIuu «4_jjIj (J --0 J 31 olj^>Jll ^4 <ji (jr Li Bloch (®) 

» ». * 

IjJ ^uj idjJuJJ 4 jI j (jj * 4 jJ i4j 3 Jul tiijjJU ^U«,.h 

. ^-iL>JLl 3 jLm« djg-li>\j Jo^-caJ 3Jill C4JUOJ J>-iL>4I 


Js> 4^J^1 Zeus Oi-^b 1 Pallas Athena l_Lil (1) 

3_ulj^jJt ^.jUL^Vl 

ujj-aj J_il >sl ^yJj j- *«*1 LLa 4-jj 4_j_Lu>J 1 jjl «ia>-V Bachmann, 1994,2000. (V) 
43V Bachmann, 2000 3j l^tj ^ ^jo]j tZiljjVI (j3Su) JjLd^f 

^__jC otj^jojl ^jjtV ULqj 4jiuiJ 4ai> jiJLnj 

j jU-.n ■ 3 t ,^-1 1 cLujVI ^ 3-LaLi (jlc. ^XJoXJ Broca and Sulzcr, 1902. (A) 
Bachmann,2000. ‘.Efron, 1967 jJaul 
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— \0 JSjSJI ijr ^ Am m til CjIIoLjjjMJ u UjU V.M ^Lsr.iA.U J^SjJI 

Ixoi Cil^AtJl aJJt ^JlLo kin Jl2j . A 1 IV 1 JI jjLa^xll JoLutlll ^3 < >aA ' 4juLaj <"*lj » «~ I B 
<Jj l u Jl l 4-JVI ojI£ tjj .lU^LJI ajL^UI (^a _pjj Jk2j 4 j5jm. a Julj 4jeau>lj <LJLj 

(_3* 4j>cJvLim 4 In.t. iVl 4 aJU jJl plj j H 4_i_ul_t_o_>> J r j i * 4gjgdjJI CjLL?LujYi 
. 4jjlj 4J |_v.1 V .all ^ fl" . mJ . 4 i . i.i . ,-VI n l S ■ M 

.hysteresis ^laLL U l 4jjJI cUic t^ p . ... t^LLJ 4 <»- .*. • 4 ; ■ ~~ ,»,i U-.... 1 4«. p • j 

^ t-4-1j .(At-tO iJSLXJl La£) 4 i~i.r. (Jal -• j-•U.Nl a ■~S- Lojj 

*—jLl J SLuaJ gp-luJU da l i n i 1 1 jlj^J . ji-IHI jlj^J (jrtj. ■ jL^-jJ L7 -^-Jjl ~i]1 jL*ic.YI ^31 
oLojl»-U (j A a .! ) (_ T ic.l (_a_ }~ . .. a (jJJ SLsc-3 jjiaj tjrp. .4 jle Jjasa (joa- 

JaLilll |j4 (JSSfl ,jJ] 4_i ..i5«tl SjJuaJI i^ U ju V 1 Oj^a 

*■ . 4 1 4 ^aJl j J j » . »* I I l uuuX (j$£u (ji ,JaJlau . ji-JLtl 4-aua (_y3 J^laj j *i5 i n V 'll 
JfiaoJI 4u3c jjlpu jipaj . JJLuU ijyujajJLA ijuj^aalujB t —t 0 All 
1^A$ >*^1 t3>dja4j 1-4JJ -eilijajt £ya 4jLflJU j J <I~J JL£ f <1)JL~>- —ijjj X •" liljjdt 

^£L 4 J I .-^ . It OlLLujVt (jj -■ Jpj"-11 4 .*. r L-,.w~ lU t^ l u ; • J ~" I I I yLuuuy 

^yit) iitlj.lt 4 1 t»-k 1 Jlusl J$»-j oo flil l c 1 4 if. (pijl . L$jLp- ,_3 ,_pjl JLS. L^J (jjSLj Luj 

JSJI ia^aLi. iijjsj y Lajj ‘er^aLij j> h .»4 ^ (Efron, 1970b, 1973a). JliJll Jjp.. 
l>“ Lp'j la TT . fi' ia IjJiaJa Itjp. oaSuu -ia L^iSJ 4alub. 4 . villjjVI ^ “cr“ ^ i* 

■ 4ji p~ «i ..Vi i"r id 

Kunimoto, Miller and Pashlcr.2001 jt Kolb and Braun, 1995 jJail (it) 
Arnold, Zcki and Moutoussis, 1997. iMoutoussis and Zcki, 1997a, b j ^ ~. l (tv) 
Zcki and Bartels, ;Zcki, 1998 ^SiaUj .ililAa ^jLu Clifford and Wenderoth, 2001 
Nishida) dli ^LuJI oilS .(>1^1 j dJljjVt ^3 gjlli 2002 

4jjlaj Luxa jxaJI tjJLI (^Jx .oULaJI 4 jus j, ■ ..Au j_Lc. .(and Johnston, 2002 

cr^ i>JJ»o ojJ-tt (_3 > j -» * dl eiul^ 3 ! jftSu x JI (jp.jiauU £y> .^lU'. .JojujdLi 

UutJ CjjXoj yy»ji 3^1 3| 4ajjua i_* 1L pC. i fil'.Vu Si’juJI aLsjl ^3 Cjljuiull Jjjju>- 

.^ 33 X 1 ljL$j 4 iuxll iajjj Dennett and Kinsbourne, 1992 ^ iialill .iiuu. a£jm 
Hentoget al.,2003. llbji :Yund, Morgan and Efron, 1983 :Efron. 1973b pr) 
4x».j ^Lajjl JJjj U taSL r . itl3Jit JjJLull Ljua > t . j . « j ^ii\ SjlLI . j-iaJLI 4JUo . ..-I" (t i) 
<j£-AJ i ij . 1 |_3 . tl 4 I 3jJ (ji J.M. ~ ... I I JjJlCJL JJjJLl! I JUS palaj . j^JLJI 

Vj cdjjj !_)attl n i U> J Jjlaj .eJojj J jin yp. ^-juuojj 3j^aXI ,jtjjVt ■ 4l ,\~.<l 

.( Gowedy, Stromeyer and Kronauer, 1999. Gur and Snodderiy . 1997 oy^ o>! 
ul a> j (phonemes ^lou 4..1 ..a .".ij .^1 jn.‘ jCiu . ^...u j j %■« ^3 
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3 1 H I ^ I « *■ ^3 J O ■*:. „ (j^Liu (jjjJI Jl 3 UVl^ I ^JLu .S^jl.Lll ‘U^JLaJO 
3 j • k ... II .->tj 3 -*-t I ju j_ > o 4±5Li iljlaj t isi (jjo .atlj-3J I j ik i f . j_y^ Lu£ .ijljSJIj 
.(Nagarajan cl al M 1999. iTallal ct al., 1998). L<.Ui 3_JL33JLl 

-3 ...II oljLiVI SjjJLla (b7 3 Saif. ujaC j^jlu jl^ilVl tVJjb (jI Jaicuj 

a^'l ... ajj * ^ ^ojLlo> lIJjJlU f^yuJI i4 j i rt l *> . 4j1jj ^ . Lulj ^LftJuVI V ^loj 

(Herzog and Koch, 2001). villjjVl j^L 

.Fahlc, 1993 s Westheimer and McKee, 1977 (13) 

jLloZUI juu Laj (j^iLaVlj u'et I3JI ^‘i n 11I »3j mj ij JK i«j 3 jMj ijru (j uni II cl air j_yu (17) 

(Breitmeyer, 1984; Bachmann, 1994 and 2000; Breitmeyer and Ogmen, 2000; 
and Enns and DiLollo, 2000) (Flanagan, 1992) :(Dcnnct, 1991) iiuOUJI»ji.aCi.al 

.^LiaJlj Lulj/O CjVL»JI tf jlA |^o |^1 (_yi > rtiiri j*J . JinJt ,_^S ^in~ill gjlaj 

Lo^a ,^Lojjl ,jjo (jjuVl <_dJLoJJI (_yi 3, l/i i'ii oLLiuuVI ojL£ Dchacne cl al., 2001. (1A) 


.4jdl 4 nuillj g-Lajdl 1 J«ajJ 

Rolls and Tovee (1994); Macknik ang Livingstone (1998); Thomp- ■ %a<-. .... (\\) 

son and Schall (1999); Macknik, Martinez- Condc, and Haghund (2000); and 
* 

imJ . jj-UI «L>J Jsi jlailJ 3_L^juajJI ciUoLijjVI Keysers and Perrett (2002). 
JL»JLI LMi. (/j 3^»il oUaL/ijVI iJuo^I ^i3-.il Thompson and Schall, 2000 

Jol laill 4aul3JI ji SjLjIjJI oljjSHI {-a fjj l 3' tl JSLij £_L23JI Ji-ljJu Luj .(2ry<U ^ 

• 4jLdi>lj j^JLI AjIju (jJJ ajj Ml a ||^c ^jlijl 

■ 3oVjLsIl kja VanRullcn and Koch,2003b 3U... l^, 3 » 1 I JUb jLlO ( Y * ) 

J£4uj 4£^uiJ - t^JljJ^I (ylc 4 jj yt J l c _3 - d *' 3II l^ji 


Nijhawan, aal .V*.CI jLr. ij t^jllluaJI <U 1 i II ^IaIa 5^a J/ a A . ajll jj>- Lj (Tl ) 
A-uajaadJI />! m ill ju/a ^yJJ joJbjJI I-JL 4 J iitijL»J| 1 31 .l.C*....VI J^»o . 1994, 1997 
Eagleman and Sejnowski, 2000 Shath, Nijhawan and Shimojo. 2000 Schlag 
and Schlag and Schlag-Rey, 2002 Krckelbcrg and Lappe, 2001 

(toff - ton). JiaJll SjUL 4JjLl* (Toff - Ton) tiJjULl 3jl* o' •4-* cj-*" ^ (YY) 
Lamme and Roclfscma, 2000 Cauller and Kulics, 1991 3^3 j .>.j tl I jus. jui (YT) 

Super, Spekreijse and Lamme, Bullicr, 2001 DiLollo, Enns and Rensink, 2000 
• L7 ai}1I <J3£j ,4jl j Lr ^ i4jjl>-jJI 3_j vtil l ,lil *■ i (ji 1 j *a ^i ^_j Pollen. 2003,2001 


0p» .(Y-lTfu-ill) 


OjiJ <n j II OajL*3ll J ‘ a - ‘/j A ojlS Iij 


JJ ) g 1^ I II jLuJ.1 ^,3 4 J« V jjt 3j.~X«~iII LajC. VI j— £J- laa udjj 


.^yAjl] 4 iiisi* II CjILLjjVI 
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If 

3I JuudJ l’iM c.[ $ju& Jill 3j^-pJI <i_ulj_tAJI SJaSjJI ^jSLoj (T1) 

<UjLtU! 4oa_^ll 3 nm. II L^UJLI 4j^?r lull 5 «jj A" 11 ^ya ^ 1 1* Vl 

Aj J L u JI al j"t tl 4 all la t _ 7 -5 I ijaj - ^ 1 fl. Qj a .^ulaUJI 5* .U H ^ Ilj jUI I 

tjljjJI fljui If. aJUuxU C)ljLj)l jjj o *C~ lilLLft . Lv gjq • 4ajLcUI - 4_uLxiJI d ■ -W ^ 11 
4-dJLiJI ^«o- f^3 Lo-« } j2^1 ^ j . n i. U I LaL«j 4 ju3 j-C- l $ n t t 

j-ujto .(Rhodes and Llinris. 2001 llaJ >fcul i Williams and Stuart, 2002,2003) 

*L Sj “ J| . 1 I I d L a- . L l I La (jLSLa ^ o.ljd>.j_U dj-dj-^JI 4 nmill ajLA JlLa .jS.1 

.CjISjjUI (jja Jjlj JLlIjIj eLcUt jtJLLd JjL£, {jA ,j^l juA J*' *■; Ji-JLaiJ 

.^l/.a'ill ^USJl Ijl* J!u J*-l (>a 4s-l jao Grossberg, 1999 JjLfcJ (To) 

.( f L>.jiit) L ^j > al ( <JL.:(r--v. nn) Libet oaJ ^Uj (n) 

U — ' t . in jj < * < m! cjI— la^-iLa Sj.a_~n<iU t_ijl_*jj| Ojj_lo Libel, 1966,1973, 1993. (TV) 

.(Ray Meador et al., 2000 let al., 1999 

Libet, 1993. (ya) 

tjLu JaLj (Koch, 1999). g^j-LUIj g^ajJI ljjaaJ 4jt af LuL&j ^ (jlS ^jJI ^*<j - • a (T^) 

<_»_;■ i M . l t LjJjLlJ 3jL)JI 0JL& .»jaA <JUj^£ 3 jH IjLtiaa 1 d ^ 5 . ... A.J Ij ^ 

* V $ 

(jjJ LjlcLusj Jlajj (_yjj It Jjlscj Lojo <2uojL 3JLI jy_>. 

£y* <Ujj^SJI ej.2 11 Ijuj t Lo JjuS Jliaj *<.Ci£. 4_u^££L!t 4 « t«II j.ic. 4_jj^£JI 3jJiJI 

iSjuixa 4 * m I I t-fcm lill jlullll SjLii iZu\£ Ijl . JjJL> ^ 4 jLuJI IJLuj t JL)JL>» 

(j^ 0 4 <i j4 jV 4 jHxJI ^Jl JjjjoJI 03^ *1jLjjJI IjJ 14 ft i II ^yjl J 

£A . IjUl 4 1~« % 1 1 ^ I i&Jbj iJLfcjJI 4 _u^ 4$JI 5^1)1 ftLu jJ^LLj iji.JLll 

T~\ 0 J£-mJI (^ oJ L ar - m IjLA lIIjJLm jull (4_j_ilj T0 * J jj>- OuLj £y*j 

O-A <j7^ 4 _a-pc-^>JI Ji*lj i tl U a1 ^^jLj j+asicZ Jl - 4_3JU 

ol^^V oLiiij CiaIIo I i jujLfclJlj _ Ja, j.im, iII t_ajj.CiJI Iju& «L>jl jl£J_i < * 1 ■ <1 J l 

.(Ray cl al M 1999j 4j^alio ^..^...i^i |j> Z j ..^a 
• ^4/tJl U>^l cJ! J-^^J Cf^- >-^4 J-^ ■» Jj t.~i 4ajJ^ Oj-&3 ojt-A (T ' ) 

(Stroud, 1956; While, 1963, Harter, 1967. POppel, 1978; and Gcissler, Schebera, 
and Kompass, 1999). 

Purves, Paydarfar and ) c^jIUI e>J iJI ^ dUnJ) 3JL»wc ^^ I j_t, Jjl (r t) 
.djjjjl iLxjJ jlitJU j^c. i-allicjj ^Ln~ a JSLij .UVa Andrews, 1996). 

41jaGII 4jia)JI dja^JL) thjJLsu jjt 

i^jLaxa f_yi , >ij a : ( _ \5T^) Gchry viLljj (TT) 
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jJUj i « > I L >> 1 j t i>« ja AjjjAalll Spai] 4-uaLi. 4 4 _ur) < awu 11j (V L ) 

Gho 3b_c(Wertheimer, 1912). <jl£ !jl>Ij Uj-ua 

jw.i i jqJ 4j1jlJ LaJi 4 ,L%j^ jjl>I 1 J^UJI jb and Varela, 19S8 

t ,jt r ~ u 3 David Eaglcman ji Rufin VanRullen 

. 4 Irt i A 

Kristofferson (1967); Hirsh and Sherrick (1961); Lichtenstein (1961); While (Vo) 
and Harter (1969); and Efron (1970a). 

Uxd >1^1) Makeig et al., 2002 JI^j 3>laJI (H) 

.5t^t->■ ^» 4 JjLsc~ 4 ^LJ ^ic. ^jLoloiJi ^II pj-vj oljluj (Varela ct al., 2001 

->■ . ■■" ^Ar . j a 4jaeuj > i A)' Ajj 4 _L>.j_ 4 JUJL>U L )d.3tTtJl IjLA < A 

Rizzuto ct al.,2003 gTui J 4-4 _x-4_>JI J>-Ij <jj^SJ1 

AJLjpZoy* CjI juu JJotlu jl J^uscJu jjJ-& A *\—V ^^3 oLjJU 3 <1>.O' JJiiL 

oLujV ^I^LIoIvU Sanford, 1971 jJcui lj \a j 

^IjL-uaJl CiL fr-U I tfjLA _i -aI . Sacks, 1984 o* 4 ^JjLaJU ^<1 <" (vv) 
L^jI ^JojI Sacks, 1970. ^ W-l J_Lx*j t\ \ 

Awakenings (Sacks, 1973). ^ *£il uul^JI juu U ..H.Y jujlu 
transcranial magnetic ^c^Jl jU^I :TMS JxoSM ^ (VA) 

.(^>^jJU) ^UjJI t'jjb 41 j-uajJI L3L3JI utlaZujI <Jtj^f »stimulation 
Olj 4 juIu < jr l4 S * * jLLI 3JL4 o' I jJUba ^ujlAj .Xj.AU o- 4 03 ^ (V^) 

4_ljLj (jUs ■ 3 j it *\ w ^ Y * * ^Jl jlioVI 3 jl4 ojIj 13J . 4 j tl_j (Jj-4 u^lxj ^Jal A * 

C^3j ^Lj .<U_,U> (, A <^> ) J!bo *^Jol 5 * 41 4 > - 1 J i^Lp J A 11 Lr A-dljfJI {jA ^Jt fjfJS* i3jJ>-lj 

i4_uLl ^Lo 0 * ^Jj ^IddVt 3jL»4 l"ll<"> 1I Ijj t^uCn llu .^4jJi ^ flihj ‘.(-AuuJl llJ^jjVl 
^V-> |J ig^Lulii Jiu tjYl il^uAj AjjUJl ^ IjUoj Y * iijJLau 
Dennett and Kinsbourne, 1992 ) 0 - 4 j-Jl 3 ^aU© <>£. 3^ j 1 .^ oLu-jj! uiJLla (i *) 

. a 1 ^ ti > t ut . 'j \ c >^3 »(Poppdi 1978, 1997 tPastor and Artieda, 1996 

. Flaherty, 1999 ^UJI 

lu^Lidt ijr % lLsLJuJlII <Lut^uJll <fjlJfl.lrJI cjL> ju jCJI Fries cl al., 2001 a Jm-<u (i A) 

A 1 jt I ftljl ^JJJ J3 ftLtill t _ y 3 3jjLtlU 

\ d .n JxiJI jj <-L 4 ji o' Burlc and Bonnet, 1997,1999 ^3 (iY) 

.<L^dt Cj13 1 dr^ ^ ...It <Zj l.d.Ia.A.la.11 ^4 4.L.«.t.i.aJ 
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^LloJI (J (ill 

jLST : J-dJiJI ( Jj CX^ 

: Lilt.in'll Sjlo-j 3j£js ( _ T i£j 

. JLa.1J <~.aj j-i^> n~i 11 I iK aj V 

(') Pensees "jl^i" <JISL«Aj jaL 


2 j . .^m U CjULsIjjjVI £_uaj-d J-j.A •*- ~i 1 jjij£l Oj. ~u \ i a 4 1 1 » . n j (j-xCJ 

<*•■•»■ ■ 1' ^1« 'a ij^^cjJI jJj_i ^jJl j iJ~iii>.11 4.».j i Li j1.l~ic.V1 iJ s 1 i» i ^-i j IjJ .(_ 7 x.jU 
_ d . . ..I i 11 dj ^ ^ -lM i * 1 1j i • ill JC l.’usr. III JJLllI IjLA dj 17 mi lili (^1J ^yLulJ (^iJi 

doixlillj dxd.jJjLULdJ1 LJjbcjJI .djJjdJI dxu^Jbil LiMitll 4 j^juJI CjLiI *t-“i i ..VI 
II ^ Laj (oJLjJI (_y3 La (j\J 43>UJI 1 ^_i4j i4 i ill i iiVl 4la.j_l,l j^Jfc 4 j_Lluj>JI 

jtllajxa .A ijl\ jUlsVI 4 jc_jojj . j j~iC) JL>.Ij 43^Lc Jj JL>-Ijj JL>lj 43}Lc. i ~mi. i l 

• dJIjdV 1 uljapvd ajjbLlaJI aJJb ^amt iji^dl 

CjVLcj <Gl j JLaljJI (Ja.jJ.1 lLsLiJj! 4_ul£_al (_yA Ll)lj.iVI j n**il Sjja U <La^L*JI 

j^jjlJI Jxa idjju^ Jal^C ^lc 4 i»j . m l > i. L I djJbUaJI .> a*i t i .4 nI" V a d jj JbUa 

.^LajJI ‘~*lj j«~n ■ n)~.4-a t.*>1 jl l(jl*\ V Mill dljLL>l _jl lJ li ~>i H IjLjJ JjjLuJI 

.(l _ 11 mi 11) Necker jSLxj luL i JSLij ^^ill j.tc, (^JuVI Ja jUL1 1 Jx>Lj 

oLuVl 4_ul_u 4a. jJ (jja jLuVl 4K i~i Jol J i~ 111 I ( _ ;r 3 JjLaUill (jxLuJV! 4auxJ 

■ tLixa-dJI (^3 I I VI j' Al~4-~i V .(ji~ qjj U. < i_l*£LM .Uj L> "w j _■... n~ ^jSLaj 
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J-J-X—u ^ JlLo I 6' J—^0^^ cj-' 3 ^(JMdoJlj J^dkOjJ ^-J-jL J-/3 

(Ji-J LjLjJj L)La j (JyA-ZZ-J (jr ^~' jdl OJlj^V I ^SLI tdo^do_->J 1 4_>-jJ —^ d jj. J- ^ II J^. j. >Js I 

/■ y\ 

^.C.Lill^U3 Ldj_ui! jj-4-i JllLa j_4> La-i 3 i ijr^J j m 11 



l£ J - 3 -|-J jLiAJ-H c '-j-1 -i> JI 4a>-_ 9_UI 4jjJ o^-aj :tjUlJI u-2Lj-J >S-A1 1_U«JL« ^ _ \ "\ J< , M I I 

l Sjj V ■ ^^ ‘j. 1 L’Wlj W^- 3 ■ >>T j-LaLs . i> <t.j 11 i (j t ~i s i jio 

• ljl_>ol Ijji 


1 ^ fl jLi-J tjr\jL£_iiJI (Ji-I J (jj-J JjjJ-kaJI 1 3 I <^~ i a (_ 7 -3 LSJjla LljiSLa I JLjI iJTjJ V 
(J-ubLaLj . j^-Ij cukij (j^ K . t’ i J I iilULt 1 (jiAJ V .t^uul^LI L^Lajjl Vj 

-ij-^-j (_^ i4-aL*J! 3j-&l. hl 1 LlL^j VI u iijJ I jutij ^.Lc A jU, .,.,n J < r„ 

55 Uj 

£-A ^JLi -U jJs I J_LXXLJ2_1 J t s~l O J 4JSU i3j)JL*ILa VJ_L>- (J_iL*Jl *.. \ n I V I jj .. 1 j"t VI 

^ ^ • ^7^-5^ I LjLo-i (JT AJ^U 3j-a>JI 4_>. jl (j_« 4 j>.jJI I _USs . (j_aj.II 
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JlSJj (Y— \ ^ 4 ii n It 4-S^_>Jt (jC. gjLUl ^-aaJI 

tclUj ^6 frLft 1 C. Lfc ^ uii I uiJljjVt 1 -ilj A ->■ d j C^). ^^^1 ^ »,ll I IQ 

(btuua CjIjjLi ^ySjJI iL-w^LaJJ jL£LM g r . m .i i j .(j- Vi a-ajJI ^ »lj jj-tJJLlI ( jufll 1» 
/ * / « « 

LyjJI dlLj jtfl ^Lj-LJI jJLI j^Laa J < n i l ^ ..i. Ti 4, j I ixta.ll L}LsJI j j j . a t J 

.^ji\ jl5T c-LiUbI 4u_Jojj .^jIjJI nJjjdL 


<j1 j-±C- (j* <4. tX a ilill 3 -A La jt . ~ r NH LuLxbj tij 

y * i 

LSLaJLi tlLi-tC. ,_yi 4jJLflC 4, jl.L j r 1 3~~i .jj^ljJI i_£JjjJ.I J J«~j ja^. I ^Jal Ai j-Lljj 
. j^-T aL>ol (_y^ j! ol_>ol (^3 tiU j *lj_ui t_irtu£_a 4_jjlj ji 4 ,.j>. 1j £_x> 

.(jruj^aa j-Gj-iiiLL (jruJLpc-l l^jl j 4 J i*iilt 4JL- . U IJ jSL«J ll rtl'lfVd j J 1 «"| 1 J 
diSjJLa ■ ■! flj l^UI/Li (jjjSLxj 4j.t in f. L^Li- tiicLaj yO a,A j_JL&J jxi La 

it 

Ji} > -all ^3 _ ^J 1T 4_uuuaj«Jl CjUoLrtj^U 4 >• mijJLI - L^LsJI rtJUb 

. 1 1 ljub £jjUOJ>l ijjrtttjlj 


jUtAJiJI ,j^U V :(j\ojJ«JI jjnM i.l \ . \*\ 

jSirt jlj i4$ l l .J i g * . 1 A l i » a jl j<v"i ■ n L t. ' l. t ixC . 4jvljj i4_t/ajjJI SLltkJI jLuj 
CjLjLj jxi 4_tfll^ oljLil (joM V"m il g-LajJL] jSLaJ . J«JL*JI ,j-o i4.rt.il.l-i.~txi j_uC 

.(3-a-«JI (j'J' jjjuaJl rtJLA ji_> ijjiirt 

jrjjjjaus i a t llj m t 1 1 I*It i_i f. (j-a 2jJoL j . ~ i.rt c-l^vl Cjij I jl i.j.JLatj I jLa 

^tilrtji jtLal ^>-L>.j LI j*a |»l jJdLttiL 4_]^q i» i 4 i j jjiLaJ It t u< iLaLo-i ^irt^-uaJta 

# t 9 

Uq j It i. L ( jJL o -lJ I l ili-^ c. 4_Jj_J_oX, Uoj I g . L \Jj^l i_gj.tti.j-lI tiltt.r. jl jojJtfll 

4. _ i rt 4 ^1 Joj t-i -r I I i—i^ljj _ ^jj_is ■Lai 4_jjj £3j.~ j jl LaLaJa JjixJ.1 jxa . J j 5 <i I 
<_3jjJo (ji itiLIj CjJ_>o . 4,, rt j rt . -> JI ^3 LjLj-'vl CjJLsc3 La .4_iJj.a_«JIj 
j ^ ‘ l j 1 jjJuVI jja i l-i 2 4 I Lai tiJjjG : j-tTifL LSLjl jj^I 3j_4lJa i4_tjljja 

t ut I I jlj-1 ^ 1^*1 1 J_*-l . l_g j_ixi_lJ I illLc j rt t. ' I . Uj LJ>J I 


rtJUb 


VI jjj V 1 A-fcJL s~)l 2 jJtS Jjlj ^"1 > i^ii.a-iJI jmjl jta rtjjtuaJI ^rt 1 -U~ 1 J irtjjjuaJI 

#* i * 

rt.t g ) jrt^jJLil l_ j£Lxu . (4_l-5j-a-tJI .Uj ]q_>J| i-,rt *■ 4. 1^ rt j t 4 VI .U> j L-jJ I 
a Laic I ^AujtJ . jlJ at 11 1 L jCci- J L ii a jl Mtl l t~jj rtl Ijl ( _ ? Jrt>- i4jl^j V La rt 3 j j U1 1 
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Cy k > Ij g 11 r (JjUajJ I ^jJjL^Lo ^jhlloJl &J^Jb (J jiAiJl 

( a ).(Y-n JSL5JI) 

fjlc. - Sjlxtuj ^uiljj 3tl3 ji aiJj^eJLo 4 j*.j (J^° - jj-laAJ (j »4 l "t -U-1*J 

(jljjjjuaJI OjL£ lil .4_AJVlj .^LSUI jtjiL ' Jl {SS~ l ~ x ~ a 3 ‘ ^ j ‘' .h 1 (^■*>“-41 (JjLajJI 

i-.Ajll jjja d ... A i jJL.SLI SjLc. djjj^a Lag, id Sjjjua JS (jjSLi i4 m il j. > nl lj (jpj-jjjlj 
Ia^Ij SjjjlO 4_jI lg_t3 jjSj ^Ul SjlXI - dJliLiJI ulj Iflll dJUb 0JU t ,rtVf-»" I ■ L uj -Ai 

jjo^aJI (_JJu>.] CjjLS jJ (j^l V M iVl J-J-C. j- l - lS j, V S i —«Ljjj_a 

Sjj-uaJI (j a j.gjj i|_£j-3-^M ,jjO I jjjj-J JSl jl Ljj. -a- .i t ) jJl^l {j- uJi l i ~ ' I ,j£. 4-soLiJI 
jLlIcI jjSLaj . j-tjua3 CU^jJ 3jl_C ,jSLj jjlj i La 4 In 3 i t _ ;r Lc < St i >» Vl 

V 4jJ ^>o .Jjilj (jl ^ySLcj cjLSIjjlU (jyi Ij i iil ^ t > 1 L^Lxj ^tuaaaJi ^^osLIj 

. 4 _j 3 jJLd jt 4 -Lu>>. (JjiIjJU iLaLu 
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.JjjjJ! 4 jlLx3 3 j^u^LuJLj 4-u-x-u tjS-^ :L . * O ^ ^ 

^^ ■ t l , >\; if, r Ul ■ - M l lLIjl_u 4-j'j oiub dLcu_alj 3(J^-^ L^-3J 

3 ^ 1 U. ^ 4_j_3_L>. ^1 2L)j_j_iV| 4_>.j )I t-ilj-J (jr^ Lj_ 3_> (^J-3 (jl ^ A -l-U (J^-i-uJL) 

4_>-jj i ■ 3" 4 _j^j LiJjjJsl i-Lifc l_^Laj_j .^ciJ-U wl ~ x ^ * 1 .^. 3 i-ij 

.cIjUjIaIII tfjufc ^ C^jJb 131 .4_JI 4-j_^uVl 


^ ^ ■ ^" !3l .3j j '* . ^i „lt £-* 4-!>3-‘- u cjIj-3-I 

4jj C^! J-^ £-a (_>jx3LliJ! i3Jsj_i 

d i : ;, > ^i^la ^Jl 1 u ~ j- 1 y ^ (J^— Ly° d-i3-3t_d 4^>4 tl 

_j| 3j>u3 ^0 IjLlA/j tiijjJJ Jljj V .i_sL>J ^C. (-iilitJ V t4 '" nj ... a l l 

. (^rCuj^U c_-^1^3 {j-a 
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crjj JjLaia ji JjjJa C*SjJ JLfllc.1 i^jLfataxJI ■..1 1 ^lr 

•er^' CryJI 1 >»J JJ—iJl OryJI <>> 5-Sjl 3 JI 0 L. 3 WJ 5JUI LjMJJI .-,I,. J1T ^ 

.<_*a3j £o£JI liAj ■4 jL ? - , - ) ,„ VI j>0 jJUjj lt ^9>bjl £^.Qj 
oLVjJl ^ 4 _uu,LjjJI oLilitiVl U jl>. j^»VI 4 ju5u -3jI d ;ll ^ ^i.Vl 
J 1 -^! ‘fUaiJ^M (>a 4_!^2_*_« 4_>.jOj <ojjj-*-aJL' ^Al-Cu ‘ u - 1 ^ .Sjl^UI 

• 0*^1 CajJI 

J> »‘| JI I JU_i£Lj 4j_iVL» 5-^j t ^C ; ... t l 5JjVl (>>•>; 

f-i^> CT^ CiLJV <j£xu .flLuJVL Jb_J j2 5-u■=;,•' l -, |,L„ , ^< r,' aj ^V| 

U-* ‘>* T J 5 jLs^JI 4+jj o> (i^LUIj u djr » 0 ^n 

<>j 3 _Uu 4U 3jS JaSLij ^ jliiJU «_3>tlj'ift ^<1, 
^ Sjjj^aJI ciUj LJL>. i£_»_olj (j l U'i 


5jjijjVi iiJL>o ,jji r. n 

l^wjj LMi. jibj V S^LaaJl ja jb^Jl «£>** oa^b ^1 

3I>LJI Ja \jk^> OJIj-sVI JjJ-O (jixj P>1.3-,„U jJaLfl J< 

S 23 .(^JjVl sLtlllj 4j< , A JI <jru <Ji.,^-,;4 (^ 3j.Cjll 

^ij *l>u, ua l’Vj V U^b J-laa> (ji 4^jJI L>b> <>» O^Li^UI 

‘O- 5 ! < JcUUI ia^sj ( A ) .(^^sLu ^ ji L h „'^Ll 3 j^_5J| 

.iLcJJI iJ js 3;,^i i 


LJl£ jJL>£\ AbljuJt 2 luL>JJ| ,ji,mi 


yUjxJl o-sbi ^ il^ai 4bUill ^l^il 4 3/7.<-.... l 

1 fr* 5 -> SL ^ 1 ‘ UUct CH - aLajJI (> {jlj JL^j Jj^l ^ 

c^JbUI fljajJajJ C''jl^. ^ Schall JLi 


jjJL <u£ Ja Leopold aJjjjJ a^loj Sheinberg £j+uJi jubj ^ 

Max Planck ^>b u^U, j_ 6 t a ^ 0 vtj ^ <.. U I 1 Baylor 

(u) -lbUl .Tubingen 6^j3^ „...n 
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ljLlujV d U i JoLttiJI ■ 1 j * i Jl> jjJl 

(_£ jjl tCjl i*iII (_yjLlj 4 j< jjJo ( j'^ l i3-> l Jjo <j-a£-> . L$J j. i . iti3 » ^ 

j»jLdj -(j - a! r. 11 4 jja 5 ^ . 0 r-iV rJI 3>*-«j (^jLiJI Jis-Mil dr>j 
.jl (ft^SjJuo (j^L I J k 3-1 lj_jj_dj iSjLc. |j j j t , <iLa- ujMLs ^Jfcj iOj-C-J ^ > ' < - J 
u \^ .Ui .XU t 3jLiJ oLutjj ^ Jjuxbl 4-utJt ixl Lj 

1 fl_i 1 j r ,\j j H I c-ujjG LjkjJ^.1 )I c LJL*J jjSL<u - 4 u »l_Lo j'jjl 

j^jud (JjLoj 3 \j jm 11 1 ol il J cJLiil l jj) tr> (ji A-C.^ ila C)IjLul>1j ^LjJLIIj 

LujGj 1 aClj.xj ■ **- CjUljJ->J! (jl (Jrxfv5v 4U< gll wvijj \-A-A ij ifu i 11 CjLbcliJ 

^ jmI I L^J j-a-1 nj LaS 

Iff U^i i"i ^ lr J 11 JloGjlj 4-juujLaJLl 4-jjLxaJl iJUb Ij-xll 

f # 9^ * 4 

t V r ■ • a ^ Ij 1 ^ K 4 jl^ Ijj di l 1 “ 1 ^ 11 |ftlc i 4_liuo I JL > I • U JL> J 

ijjjiLiV - 4-C^JLLa <j-° l£>->■' 3jj^5 4-jI l£|j L< u LS ^£^->-1 4-A-^l 
(jis liLli J-t —> (jlj_L^>JI j_uoj .^Jl *j m i j 1 1 ^i io |j-a «Li-u>V iCjLJul j_3J 

i 

(_yb ^>1 Sjjj-oj 3 < >i .. i jJI i(jj-Lj_*JI ( j^Li3 

4-LL.il.i U 4jt9ljJl (jic. . U» .Ml« Lftl^j (jjJI 3j j) . m 11 ,^1 J^-3J1 jlii jjjaJI 

9 * 

il_ojJlL!I JU_l£l .(Jl 3~ iVI till (j£ 4jLaej_ujVl j»-»-£. ^c-Lc.) 

I.! L ig .4 U A i 4 t ,.s-\ r 4_lL>- ^ ^3 I m <t*i 4 i _yi j_iJ 

4 il r r -~... ( jy~,, „J jj-ai] ^ gU<j i 4_JL>JI dJLA ^ m. «.j fJju^CLd yjisz^a {j£. .‘‘.-r jll 

s ' - 

. J^ju 4jjS 

^,3 |JL*_aJI j A -^.11 IjLJb X3 ...I i4-jj_3&jJ 1 j_y£ (j-aflLLUl 4 _L>j-j 4 eLiJtl 

(_yi> .dj 1->.II ajLA 4-daJLu3 4^1 ji" . ill VJ ^ j~.~~i. .. J ^jJI ., q^ ) i~.ll .lr>41 ilr» 3 . »fg 

4jljLTc4 Cj-4J £y> dlj-j ^jJI j * -».tl j i ,~, j ,jlj_t>Jlj (jrJ-»JI 

l _yl£jLJ (Jjfc UJ J' 1' • j'^-4..~l l i.Lj 4_u_u3l*J1 4_l L> J 1 Jbl M I I 

(_£jj_« mi 11 tlJjjULI jll 4 j ‘v . ij. 11 4 7i -.i uLj n "i I I J JUt-4 

S^j-iaU 

ii-> jl.~. c ,Li ^^jLUIj i^ i 1 1 cl t III b>UJI 4 j j I L£. < *.~r -> -1-3 

f^S j* 1 *- * " ' j Ul \ ^ja 4 j. f. 4_il a - Ojlj tLdj 4 r .434. >"ij jl . n -xS)3 
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W ^ > jr> ii3 Ct iii La Jl > ^Jj Cjj.j u . LoX. j .la *JI 

4oiiJI Jj^-a l> aLcuj tJ-Jxfl-U V (jrp»j idJIjjVlj 4-d>. 

si 1 *- H I LiMb- fdiw*-a Ljj ^■ -j A-wtl , 33 ^ jAj CjLjjJUI 4ujULs Au-uuixJI 
CjljLtjJI 0 jla jj-xuj . jjjjjl (3 jjl jJL>JU ,j£. jJaJJI t-flj irt\ tSj " 

# / »* ’ i ? 

. bj j»<~ i IS^jjba 3 ja lioLuij iJ^SLj V <.>j.>-»-~ilL) _ ijja L&JI cjjait 5 Us'. 

^ ^jIaJ Jo LS ij |UbLuj V 

I £j io j I I sLseJJI LjlbJ ^>-LjJLl JsLuuJI Lillj-ijU JI.X j ^*'1 * { _y^2 .j j ■•■ 

^«iit 4 j j i <-i» 11 LjlbJI 4JL& ^ If. SjLajjkJU 4_iL>. jUI oIjujIuJI julj < 2« • >■ (^JjVl 
(jb>y 4 j».jjJI 2.X 4 * 1 » U 4i>.jUI CjIj-uOJI (ji Y—*\ jft ■■■ 2II jjja jbjG .liJIjjVI 
4 jJ^JI ,jji jjjLJI 4jjjJU j-lC. glxuiVl 3jja ClL»>J • 4-j A i~il j A •> • hi 1 flMl-wl 

f . 

IIjjjIj AjJuej (JJaj <fjyc. (j£ ilo a i j-aa jJ (_y7ir>- I jrt-Lu.ll (j^iaLu Jjl j ■.. (^a 3j_a Jjt 
^5LxUI ajuA (3fl.~L.~ij (^ °). 2Lbj_>J! fjix. jLaTutj j! 4 _>.j~i II (jJLt > •> LfljvV 

gb ft ill LjMi- (Jfl 1ft JLS.JJ V (_yCjU 4. lijuTUlII .->1 Ul ."jVI (jb I 

.(o-oLJI 

( _, n i jU LUlt (jrtjjJlj ( jrtjh jJI jJjj-ajJh (JtClluIjJ j-a~ mil t_a^lbJI jjLuxa JL>-I 
*» , 

^ bl - t 2 Cj jbi .(jl i nu VI (_yi (jJjjI ( 3 J i/i i II si •*■ HI (_y3 (jrt-Lj* II (j ii 4l i~il 

2jji ftl l ^4 j»aJI ( 3 ^JLi 2 jLiiJ dub .^a abeJJI ljL& (^a ^jJI (j<x >~l Lulu 
4 j t l ~ <JI 4-Jj. ^- . 1 1 1 <"< a. 1 ■V* i,ul ^ X 4 f-j /.Utl ojjjloJI 4 ujLui] (j^o 4_ujJLt 
4 » 2 j 11 ^yjLaJJI (J j'i fl - ~ JI (jja ^LojJI 4uLa-~i i »l sLu2V 2jbuuJLI ...VI 

SjLiiyi (J.X- f . (J l i^ l i ~ i,ll (jl (jjJuvLJI sVj4> JL>J . (Y—1 (JSLuJI j tx. M) r . I • ^ . II 

Lillj-jVI 3 j~i. III a (jJLc a ni l j- A - » U j JLssJI (jib Lab 2j 2) (jbmi flj_A (_y3 
(33 > 1 1 gl. sr . U l (_y5 LaLau (J^-> (j<iM.i.~i II (jl lj r~‘' ‘ <" ij - d UI in 11 i.aU ^Luu 

if 

3 jjuajJI sLr.Lll (_y3 j>2j (j n4 l ird I ^1 j-jus (^a j ui if j Laj im ib j La (jl ^LLZlluI 
Ij. i»l i a ILLujI Jajjju jijJI (J^JL) sJaj 2 jLul 3 I 4jV *■ *' *■ J_U3ja (^jVl 

o^bxJI (jjbj 1 ULuvl. 2j Lu ai , l 4 j i iintjl LjlbJI (_ya Ijls. 3j 2JI (_b>JuJI JaLAUL 
jjj n*<~ JI 2jLiJ (j£. 4j j‘ ui . U 4jaa_ubVI CjtujZLuLaj (L jJI (ja Ju ajLjj ^ A ) . Le-jJtjus 
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JaLUl jljjJ _ ■" ' I JsLubiJLi qj ~ ii"i u --J Ul-I.j-1 1 ^ i Li Io^-il 

£ 

V J)1 L 4 JJ - d ** a!t> j 11 4-j-Jj ^ II CjL 1 4 *.)Lj^ ^ ^" c 4 ( j J 1 ^ * I ' 

1 * 

<A-tiS (jr ic. IjLClC. 1 iJ^J>vU <_jJ} (J J?* ! 13 ^lll JaAJI '“J 

^ ^ ^-11 fj tajjl CiLLl-J 4-lV«S j-jfstVl d^l^-oJI tf JUh * * rtf Lj 1^ ^j Lu-m ^i 

4 1 -1 juJ i lLsL-ulj jU «. 4 j^) u Jl 4. j iLj^ xaJI 4, i >Ll 11 ^ A ti jJaLiJLl i (]^J^JLj 

JS-jlU (jLUj in.iII aLscJUI Jl J^j Ult JI (jj-kLiU 4 _j_x^jJI 

^•jLv jlIaj L pJl 4Lxaaax1\ LMJkJI Jjljl^s j^lx j (jl i r*ill 

^jL-jlUJI tjL-A <J^ 4_JloJl UAUI oljJLuJI iStt.JI ^t JJJ . pbtill IJLA 

^^JLj j fAjJ I pig i ajj 3-^.fl.jl 4 - < l1,>JI Lc tv jJj j (jrtj 

S ( j-u3UuUI £u*±a 4,Uj mjJI (3l»LiU J-to 

4_i_CJLuaJI 4 a1lL1 U 4juIjJI 4_j ) jlJI 4^illll ^ Jl ‘<A<JI 4jL%JLuuVI JoI~4jI 

<jJIj^- <U iT^j .,-1.1 1 dLaJJl JoLojVl (jj# Lc-^Jlj jj£| ( _, I rT -iuJ-H 

.(ijiajILiU) 4 ^IjjLj ,_f t i£jl_jx>Jl t^JjLou 4jul jJI 4j^juijJI 4-itaJj.l L5L> £>*a /i * 

liLW OJ- 5 " J JUua ,j^a S^aiHll L5L>JI aJUb ihJj (J S »~ i, i 

1 aJ <>a ( 2r'->- J '^‘al JSLiu L^L>JI 4, i a > <.ii •»*! m.Tj tj i<i <i il j n - x t l Ji^-SJl 

ai>~ 11 j^fc.1j^JI jjjj ^ U. ■ ,ij 11 4_LC.ji_caJI 4 n In iU O^Li Tml ( h Afj>.*i . J i^wiM 
liJIjjl j_a g^j-LjJI JjUu> a .. . ti LMiJt (j-a Z.t “ Jjukj . Ljj^j 4 i*il a~i a 

, t , 

j~ ... a (jr ic J ■V' A II L^JkL>ol ^n rtj (jj_>- L)>Lk!l eJUt i iimi -O'j j 

a ^ ' SjLlI L>UJI > ~t l (j Aia i j_J-*-u^—J ‘Qj~i a lf> i It (_^3 iIjl£Laj .liiljjVi 

(JjUaIJI (jja — (^Jj-a jjfi. JjuxoU jjisJltj 

a ^ t-.'. 11 4 juI_jJI 4j^jbAxJI 4 n lr>» U £y> j_uSJ1 ^J>-G 3 jj i/-i ji i~*i 

,jj9 liJjjJLI Jjf‘l ;J 3i~i II *Lljl Li ill i ill l^*wl~l‘l j < «~1 L^ji ( jin i il^JI 4 jf ..l l^l ll 
(3-lalJLU aJUb oLjMxa^l o* *Mj ) 4 « U Cil. > .l- 1' i- * ui u VI .(^->-^1 < _ =r JJ 5 jj_i^> 
- jjl" * *1 I* a (jljj^ji^ <Lu3^jj (£jJI (^iiLlJVI JaJ 4Jjbta il&a ^udLui i i 1 

^3 (^-^LsJI 4-j^Jb Lbiui Liujj) 4*1 1 ^1 )1 iu ig ijjlj guiiiLu La 4.In a i ^ 

-4JLUI ,>1 jl\ 
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^>23 pluSl jlif r- U 

^£JU^il cL>JJl 

mi l ^yG J-uaJl cL*JJl Lj}L>. ^yA ^Lilo JJ ^wylj ^XU <m JjX-t-u (Jj-^- 

* 

H £ l^tiJ I J L^fc J I ^£^ 1 x 1 I ^-g.-lj^> II ^JjJ I jj_d ^U..tll 

* ^ ^ « 
b^Li- Ojs_>.L3 . c 3 3 “ -La 4 . ft «4 l bil l CjlyjLsJ.1 ^u^l-ili (jl ljL>.J i^jJLjJI 4jljL>- 

3-“b>il JydJI iJ ij 1 a K 4_JL>JI Cx3c_>.Lj . JyiJI tfJjJLjO £A 5 3 alj~ a j.,~„c. JS ^y) 

. br .JLji»JI *."*3 ft</> i^yi-Vl Sj^x^aJt CjjLoj - d iM/till 4 _lLtcJL! Jju^xoJLI 

b}L>. jsJ l-> . ..j II «Uc.JLuaJl 4-aIoJllj 4julyJI 4jyjua_iJI 4 1-1 f 1 1 ^yj .>»j 11 

^ ^ .(^yJ^JLI yyC. ^-ja d ll j d> dll SjLij ^Idiall JLuaJI ft belli 

-J^i3 .V _ l"l JSaliil ( _ y S Sjjjuall 4ftjuftaj«Jl 4aliJI j_y3 »*l" III djjb jtbsjt ^ id. \ 
JiX4J 4jqyi C*5tJ>.L4 Ltd ^ Jy3 4dwj 4jJyJ 4_JL>JI ,j) Vjt (jyjyyJU 

(jrpjj-uaJI ^1 ,jl>i^JI ^ib~) .(^jLsylL L^-JI jLiil 3yG_dJI ftlJui .jj^ybJI 
Ciydij < Jyajl 4y_jj j-jJu • bfclj ^^jJI Sjj.j^iII ^be-m-Q <(j^ i jt II 4 jjLS 
4aJLjJ I 4jL a-,1 1 1 1 I doLS 1 Lob a u S jJ JI (J^»JLa ftLoj • Lusjt d j ■ .^» . II 3_J_>JI 

|_flj (jy>- L^lj b-~I I I II i^jSl 4>-_jJI -SyaJI £j\>- 4xu.di.»JI 
Ji )- « di~ t i LgJoLalJI jjSL«J 4jyd i t . l l b^LxJI i_3jy!a (jrjj JjL$JI ujjLualll I ji4> JJ_usi 

Kanvvisher yajL ^ ■ 1 1 ..3■ 1 1 4 lb Jis o%jdj1.[j i,... Vi ^Ljj .i^i >~. > 

<j3 ( jyftMj l a Ltill (jrUjJb ( _ | d_ih yll jj j id'l l CjljLij (jl ba-ylji^.'.U Ctxmjjjij 1 ■•! ft Jk^xa 

djjjjJ l g ~ub»r . 1ft iiil qA jj^I 3yaj i. <j■>.* 1 .i~i ^0 _ A ^ ■■■ 4>.yli 3.1j j 11 3 ^Ui 1 1 

: (jyal (jyfl (jlill 4aU .i 1 4 j , mi l b jxycjL o yjiSLjJlj .3jyaJ,l CjULuJI j ,j5b>Vlj Jjbll 
SjbiVI jja \S3^ (jSLaVlj Jjlill j j x a J (jjoiJflLijJLl (^ujJb [_,3_.Ujll ^jj)id>3.1l SjLij ilia 

(jr^ (^jJI J3JU is Lib 4jjllu l gJ Idl ...IJ dytxU djM.I Iii-sll aJL* I 4 J Jl 3_9 .ay>.yU 

o i * 1 '' 1 " ' J jrjJjJI 4jJlc 4x3yi .(jg’idln ill crybii 

4ftl»JI Cibbj £A LflLftjl • JjlillJ dyxjjl jyus (jjj u ,m , r JI (jj^xlied <.ujULu> 1I trbjJI 
^J-L»JI Cy> 4_Jlii 4_uj_ft ^yS 1 jrt ' i d l n .i. 1 1 (jj j»jJI J3JU SjLiil >~I uS.C >3jLs>lyJI 

•t5b (J ^^ml l (1>1^ u! LdJ j, . r , l i L7 a£j LdJ «Udbjl>. SjLiVI ebb .^yjljjl liJjjil I^yxaull 

f t 0 

»(J AjJ l 3c. £yz xd-S-i Lul l A 1 1 ^y3 
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Lojj <J1 <i i»,ll 0 f-,.i ir-ill «LseJJI fjjs 2 ,. «11 Lj^UkJI o! *1 

jl3j ’ a 3 '* jcdfcj »2 jj ■ i olj-iJv ij^c-j-11 i_dL£ <_aM2-jl «U u^-c.\ 

Cfau mj _iS » L i i»L » .JLg.t.a 4~i ->- i (^3 Wolfe l_2Jj u^jj. d A .*:. ~.<1 

JaAj i ill t is\J liJjJUo I(jrt ij< II £_a_3 (J^IJ djJI j_a_3 (J.ITi..i.mJ i L«J>-jJ 

Jutj .Ojjjui ^J] SjLo-lj yrtjuj j In i*i tfijl (ja^laiJI ^^3 lijJLdea 

dl^-^-l i*i li 2 iii 1 jl .lLLu£ (_y3 d allied 3 j_Jjlo ■*■ ■ >» a j ( dJb_jj 

<4ajJl2JI SjjjuoJI V i Lib Jo- i*i i^ 4j (^aJI Sj^aoJl (3j3 i(|gjSjj!iJI (jjs SjJoLiid 

dj^xdJI I <L^jIjl>J 4->j~i i iAxiUJI Sjjj^aJI -5><S»l jl a cLLoLs! C*j2j 

^ 4jJjJI jjj9 j*_13VI 3jjaaJI JUalmJJ 

gp-j-Lcui i-jj L a eJjJ (JjLdJ» (JSLJu-i . MiLd-d L^jLSj \j[j 2II i dj .^~*i 

4-*3lj £3JU L^SIj-ll (_ 3 J1 djLii^l (jlc. CjLjlj_t>JI LljJ i^^uSLUlII £yC- (j "J~ j" 1 j>j 1j 

5jj_ua cjjLjI .3jj_dJLl d _i .. II LjMjJI ^.il"i.'i 2 ju U . il U dVIj ( |y> 

1^3 «<i j I I <L»^jJJI) 4 jj 3 d_il •»- ~i i ill i^ ii ud 4jvjJ d,. d lj AjIj d 

Lr^ J-l| cltse^a dlAJUl (jrjjJl ^ iia*i d-tixdj .(i-11 JSLiSJI 

l ajdi _5~1 ( ^ aa. iLj^ii |»Lj J< i^iij 4j^_uuj daLsJI 4 jL>‘i ml ■ "• i^- I u /^1 I I ■., H 
( jl 2 <ujl ( 3loU . i l ^ LMj>JI Ux3^jj V -Oy^. ^ ioJLaJJ 21 ■>» 2 U Sjj-uaJI 

w * n * 

i—(J ^-m I I ( j i d j J 1 <Lo-jJJI j^_uaJj .ijJjJud j->JC- A-i^ljjJl 3j^bdkJI 

3J^Ad> JoLdjUll J-U .OL^Jjil 4jl j (_y3 l 3 j f Mli 1 J-il'tlMi V . (J nX » II jjjl ■ ■■ II 

cr^i jLuiIj 1 j T--w lj JjUua £y> SLsci 2-il>>ll Cjjlj (jrtjJI ,^3 Jj3 

liJIjjVI 5 J-*->- l ~ j 2 l~i-> .l .(jrGJUJI Jo-aJ.1 J-UUU i LxjLj^_lB . d^vjjl ^ij dji 
.IjJk (j£. djji/nll daioJI dJub O^jlCiJ ujJJj J_d 1 UL 4 J 
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1 0 12 -1 0 1 .1 

Time (see) Time (sec) 


4j^ 3 3 .1 - --,, ,. l Ji3 jj_u 3 ’.(jjtSJI lLIjXh £jUj A j t i< -i g . Aj_L>. i-'"\ JiAJI 

■ jUuJ fj-3- <_y^l) (alii! ^ 3_LaaajJI oj-O, ^ 

alilidj Jo^ill I Jut, 4 jj>J 3jLi| J^oll Jxa_>J Ur* l9JLH^I oj^a o^ajj tjy* 

4_lL>JI 3 A - >~ , ,. l <U , i SjlArH J .>i 31 1 JJl^J.1 jj& JjJJI Aaj (jl jacj .j-lLulJI JjJJI 
3jj i l~, ,'^t >" < I I < t~i 4 > l e. 3 *f j c , t “j t \ 131 (_ _ , I c. a t < o H ^-,-1) 

LjXJJI j-j12Lj V .((_y.~La.JI 4^>-jiJI) 3>3_> 4 -lL>J! ga-Lijj (jjLSJ! l?jj 4^-j 

Sheinberg and JjjLa .dJIjj^l ^ £il.>JJJI«cigj U>ax 3 ^jIj_JI jlaLil! ^ 4 _ulu2jJI 

.(Logothetis, 1997 


(j ' (^jJjlJI jaJAJIj (_, 111 Mill ^yX-Ju-aJ! (__ ^i a l l Lj^Li- 4 _j-l!Ix Cab J_uaj 

IjI .auLiJl i 4-lU^II j_i_>Jsl eiljJu 

LlMi- ^ /li-V . |j_U (_yX>- iCjXXaJI (jyS 4_|JL>JI i-.lo 2. L Li~i IlLSIjJ^I l_^_jIlaLUa (_ylc. 3 JJXlJ I 

3j,3.i ^jvQ]I (_yJ_9^l (_gj..i^i_i)l «lLscJl! 1 

Jul^-3 (j-se-ml i—jLuaxVI (jl j^-lLi-ll (J-ua-aJI (_y3 I V (__>Il/sL$JI __^J-3 

(_y-U3j_4 (^yfl (jL^aullj it-lMljP-U (_yXJ_Uajl ^^0 .II (_y3 ^ O _ l < 1 C. I—1^ ^ ^ l (JJI^X. 

( _ y a i—JLla iKreiman (jLaa^ (Jj_>-l>. (Jiiaul .£_^_<xJI 3jJj j_i ajc T J ^j-aaJI 
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CjLul^aj 4-aj <*.. > a . |I L at jjjj Ja-,.,„ J JujJJI £_juajJI I jiA 4j^« >(_,.! a «, a 

. SjLojlJI 1^3 J_y3 u>»;aj-1l ^a rt. > ^^juSjJLI j-«- ulJ 1 a i Jl j_j-£i j<,f. j^Lc. 

fjC., > tal II I LjU- 1 n .^."Xl jjl Jjlj 5j^_5CjJI tf.‘>.A CaSea_usl 

(jjjjg i^ i a ^Ueuil jl CjLjl_jjj>JI JiLo tj^uaJI (j^a <usL>. t-*tt*» 31 Coo-lj ■ U ■ -j~.11 
o^i\ ^ lU*^LaJtl b>UJI L>jl9.j.(T-Y JSL5JI jJaJI) 

3jJoaaJI ^jiaJ^Jll (^lj 0y>- Ca5tJ>.G 4 J I -sJI (jl (^1 .ciJjjJLl Cxlj <l"i I n^jj.1 {Jf C., 1 i^i II 

LfrSl 2,1 £-A <4_u^_a j-±£- 3j^_u<aJlj 3j_C.LaJI i^^ZLuua ^Jl (_^<al 2 j I 3 '?~> l ~ (jSU 

jaJ jaj (j-«J iLilljjVI (_gj)~i 111 a (_ylc. «i 3 a 4 _jJL>- 4_il <-jjcJ<.<.>l 3 ^aJ . (jrt_*JI j_y3 

(jl -l£Jj La-a ^ T °^Ujl 1I (j» *ljj>.^M 0 J 1 A (_J3 (J-JcallJ £ja± 3 lilLtA (jSLj 

0 ii a J !u j 4 rt jLtif 5j. i ~>- I ("< 1 <1 j! j^jjJI j mi 1 II ,jja 3 ji^-I^JI 4_lU»JI CiLjLu 

• Ijlo. LljjJu Ajjjdl Jj^JLJI jj^a Cj^Liar ia"ll <JjLa-a .~ilj .i ->■ II 


4x1 >3 un 4 t—JjL>OJ 4-a»j~i 3 a 4 1 < <ol i . 1 *V 
4-j-Laj (JS (^9 c£jljJ^l Cjl^ a . a Jl t in til ^iLuiVi udLui^twl 

^gj T i x A CjVjjo (jx. 4J jx mA I ClLJ^t J *<* t r.l iaJL>JI ,_^3 .■ W 1 4_>.Laa 
CjI^jJuJJ ^ j i/-i« 11 t ql uX’i 1 1 VI juaJ ij^aia (_ 7 lrcj jj_aljj-j J!l 4 .(_yi^ll 
.^jjX. 3 JJ 4jj mail CjLLLjjVI 4 «j.U ^I r C^*\l L VI ^j_a JLj^JL <_jLJI CjLuJI 

4-x u ^ -nl l L) jL>JI (jru 0 LS 3 AJI (j^aljj jjJ £)£. 4_iL>-] ^Li ^ 3 .j Jl j ■.. 4 ^oj 
L>U. O a -‘Ja CjISj_uJ 1 (jjjljj Ja .cJIjjVI ^gjli-ui^a j^lc. , lM ...11 .U ^ ‘.II 

9j_yXljJJ 4 t j m t II CjUoLxjjMJ ^1 tr>\ Si «1>JL>- ^ 13 ... II .^.11 abe-LJI 

<-3^bjl J i ^ .m i * 1 4j_)J^jus (jj> 4 _JLc Jjb .t 31*. 4- a JSLij J'j ••■ 1' 

ij.» , a ISjJl« jiiLu JuLau 

0 -J-A (ij rtt , j .lj ^>-G(JI,l JaLuuJJ dlj ri.x~i.ll (jjLpJI i^JL^a {jC. ^j.1 JlJ ■ ■■ 4_a-J 
4 . _ l i i ^i « I I oLLLGj^l (_yA Lj^UJI 4JLA x~.< ilX (jl jl (jl_^j_>JI iXJjJLa ^<0 Lj jLiJI 

j / f ^ 

J-^-LjJI 3 _j ^_5 4_3ljSjlJI 4jIjlJI (jjj JoLxjjVI ( 5 JUa La .liljjJll I ' > ,_yC.jJJ 

^ ^ .4Jjba 3JjLta ,jj<Laut (jifi. (jl_jx»JI xil^Luij 


- 410 - 




^ lr. tjlj" a J< i 1 .>.j i dlSJ nJajJs ^elc. (jouJ «—-»V u-if,Vl Lo-S-jJ^-jj 

OJL* (Jo_« .djLSLII <-iljl i ii ^ j-xj I~ i 1 1 ,^ i i > 1 j 4 Lou ,q > Jcu ( _, t i <- i *1 1 ^Lfijl 

. d_l*JI ij JoLojjVl (jA-J 5j~ >- a 1 1 (jb. ■ >g' ■■■* (jt ,jSUj 4_uabeZtdVI <_Jjbel!l 

4jj>^ j (jSL«J Jj 4 . j^LajJl <ilJ_».V tJ U ji.il >" II (_j-A (Ji-jjJI (3>Jo 

+ + t ( ^ «• 

dJjJllI Jjlli ^ pj l Lj^Lki! Cib^-q—~e.a 3jj, ill 1 jjjvaLiaJI cLljI SjLlooJI Cjbjl 

^ • ■■/» II (jjj bjlj l a 1 5 .ti ■ .. j~ 1' u C I II jl (jllooiJI ^A.I.aII qbelll 

( Jj U> J Luj .1 (JC t ■ II »1 T I 11 0j_>-jl] ^jjLiJI ,JjlUjl ^.AJC-~Q i0— A 

l_j jib (j^s 4_*li ^Jl e belli (Jib i < U4 jLuJI (j» i—lalll dj.jl.j.li oloJau.i jj.rt-'v 

(ji> 4 >J dljJ^ ^ 4^11 j 1 a ■"* ' 0 jLluJI id . b .nil Lr c.JLuaJI & belli 

.jll g-^j (jofl OjjlSI (jodlllj 

CjlfCiuj i4g.1.or. ^eo-uaj JlHut (joi^a ijl. l*il 1 (£jj»^/l JIH^/I (jouuaoJ 
(jo> dj^U,..ll i~il ^ ■ Uill ^Ja d j . ■ ^ « ! I LMUI (Jo-d iLooo>- SjJUeoJ L}U. ‘ ~ >1 j*. a- 4 

(Jj& • t jj.o.^.o.>JI (ji_ioaUI (jJJ . a.~) _j-k-*l) " (J f..A..irf3.H cbelli 

9 J> 

(JIbu ,Ja ‘U ur.l0 <*belll j* jJLaj (Jj-Hj ,jlll b^bDI oli-0> {yi Jj-S- i|jljj ->• ^Sj.1 

Sdll^jVI CjVIIojV Cjljboil (Jooi^J 


SdJaj^Ioa Lj^LUI £l$jt (_ji 


^eUlj ^13 <» I I (jX.JU.aJI sbelll (_y3 4_tolJilt bjbll b* Jj 5 « U j jr. 

(jl JuV .5 j_JlLu« 4u^JfcUlJI Lj-il < /*> dc j-xyj ilLIjJlU ^-jLoj (jl)l idjU. 11 (jX-JixaJI 

b}L>- d' ; Jl jlbill d' d^- dj loll CjLjIqjlJI (_,! 1 JJ ~ ^ L^-»l> » ' 
3jll jjl ,jJI ji d j 1 ,,i I I (J^l . 11^/ 4^_>d>JI jll^oi (jjl jlbaJI 4_j3-A (J>-jj d>*“' 
J i <* ■ l 4l3joi Sjlooil Joirej L^ooaJU (jl -Ajl'j i J.i3~i mil fcb. JllmJLl (_> jl I 3 ^ojuo£ 
(jSJ La i.i 3 t cjLojJjlII (Jj-oj L'Vaj jl-dl (ji (jlojg t^J) 


.ZjJ *Ha d 7>^ J U i 


( j I L aJ u i(jJal_LU 0 JU& (jJj b>UJI Ujbbr-*> ( „V d j I j \ II 3jj . .-> II (JosLjI (jv->- 
b^LUl (jl» i . JoLsj^I (jja 4lab 4ljJL> 4_ll>. jb (jSLfti . (Jjl j 11 1 ^ j i ~ 

<CjL«1j (j3 b^LUl (J>I» i .4_aj^jJ ^oll JUj i .j ^-' ■ ..~j LbJ_a 
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SjjjJI j_jJJ *\—L Jjulaj LscjusIj Kf.LajI Lijj^u J 

t^JLc. jl^-d j - m VI l j < v.i. d (£—^"\ JSLiiJI (jja i <i jll JLxll <o»-Lj (_yfl U£) 

i. d > 1 ti jj L)^L>- (ja 3 jjlaxa Lcl^jl ljub u u5> t.i Jjb -3 iit. ..1^ Icjjla jjSl ^>GU 

( A ). I JL* ia jjla j<l$J.I £yi Sdj-Lala JLuajt JaLdjtj 

jjl fwll dJLajjj- fu*ji 4-jJjuaxll CjUoLpjVt i. S . ie -JI (ji.usr.jj jjl {jSm 

JoLdjl (jj> d_i„j_n_ a CiUlB (jLc. ol h ts>J drjU ...j l£JjLlU .>»j 1 ^ i aj II 

4 w _ * * J i * 

.<LuUI {jA JJLI& JULJ j d juill 4jLm-> (IJjJlXI j * ■*■ J - i~iKj .HI 

(J .iT 1 l l ~ " Urt ACl Lajj 4jj»>0 (ji-C. ^SjjLataU d j > It Cr-? jj-dljjJI 

j-j-jLj Ld .aJutjj J j « <i U ^juui j-jJLscTiJI <1)1 J-S-I jJj- 3 (j.oj d^Jl ^,d a sljjl 
JUu {j I i j 4 ui^ui.ll CjLLsLjjjVI ^ * J j ^ SjjJLll 

• frl >»*VI IjLA 
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cL*UI LjMJcJJ .(jjcjll < u i mtt l CiLLsLjjiU <u^.L>JI SjoSpi o _ J <,~.l l 

*&■ c4! (iixfljj) JajJoJtj tfJJjt/i £jlj-j, j_Jjl ,j_a i^Lo) JjJUl (_^3 ^IA.mI I l I I 

.de Lima et al., 1990 ^c. (Jjj_« Aha r qj cL>J 
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*La=-LJI < — )■ X j LftX. c-u l 7i i i l l JLj^JL ^ *axJI 

cr^ Morrison oj-^ SjjL <uJjj ^ .^LL^H ^ju^JI 

t *i. 11 ^c,. 1 1n I I ^LrtJJ! L>U* 1 L-jj5 ajJL^ i V^>- V »_* I , f .v^.«^ 

LT^ *-L>J (_yB J^uoj _^jl fdUl (Jj->. ^ioLua OBJL^LlJ 

4. ^•>■ l^ l ii I I OJLUI 4jjJftJI LaLj>L>. ^Luu>J Cj jl >-^ \"l JSLiiJI 

* * 

( j IjLftx d (^J^uuJI *LcLl «<Lui^LuJlj <LuuoL>J I ^" 1/1 ia> II n 1 Li ! l 

• ( 0 —(J ^ .i ~ Jl^ L^LiJI {jA gljjl 4_*jL»j i^jLau-oJI £iu J 33 4jy*JJI l~i 1 *<j i~. I I 

‘‘*A ja J-i «• belli ^ajC. ( jJLjj 4jyse-iDI L^jLu^ijj 1 4c.j-*a=_i> i4_yay£jl L^L>J1 ajuk 

* l * 

• l-ij-ise-* Lu-“b b.H* ^! Lr ^ b ^ £>> O' (^J 
*0^*3^ <4 - i. ‘. , ^ > * " cALLjjVI (jA l«jj. SjlLaJU Lj}L>JI 0 , L£i yiaAj ■"■» Lajj 

(Jj> SLAjjLaua (_y 4 j-u f _, gJL I (yaiJI ^jJLo *L>J <j_« ol njlr> 4 j 1 y3 SL^Li- 4 j! ySJ 

4-}J^H oj ! ’ << 1 i 1 c, v a (jjj La 9yjL^-^VLj ^y^.1 4 *^i •**-J jjLI * & . 1 1 c- ^ A” 

4jii. 4_ji ,Ji S~ 1 1 11 ,J_A ij-a LgJySj (_yiJI ilalSj-UJ SyxaJLt JsLa-iVlj t _■ -* 2 J •~ l ~ 

(yiilil ji-La4 «L>J (_y5 L$jlj 4-tj.j^t II L^L>JI {ja Ij^.i A a ^L~»-JLa b^L>JI e j_& {jA 
4 b* A « K » \ h ci-* ^ j 1 *»' !4 o l i SI ■v J'v.i~n <«j (>«_3 *4jJJ jCOu ij jlII ^ £ ■ ■> • 11 
3jL^-4J 4J M ». '^ uI (jS-4J yj>> ^-J-3yj J-4 ^4 J<v ,..UI JL»_i L^ljuai 

?yf^J c*3jj 4 uXr, ySL«J JSL^JJ 43^3 SjCyay 

obuj-il La I J 11 X yl 4 J 3 y»- 4 J (yjayj 4yjjy>. Ly>-jJ j_lj jsJLc. Jl>- yj V 

yuij-i 11 *1 1 , 1 , H I ( _ r 3 4_jyjJ_) Oj L^-i 1 1 ^ V~u 4jdjjyU iZaLLujyJI jji ji l T jLLtSUI 

li' -^.4- 3 iLJ L-L^ylyajJI » 1 n If ym u n^LJj ^ ^J_l ■ 5 j < . .*. 1 1 *l_Lji 

I ^LjL»> jljyj 4 -iS.lJJII 4 SjJa yil 4_ijJyiJaJI CjLljjjyjJI CjLLo i~i l ~. .~ jj . H 

Ci& fcL L xll ujS Jjvjj L^jIj iL»-« L^LLjjI 4-jAx^j . I . ..I . ..-v. ^xiseJj lyilj 

Loyd . l_i.l.>" II jya j^L*-4JI a I -a. l . r . ya ^jl ^ «, j n IjUL . jJJ ^ ^‘(Jjb~‘J 111 " 

SdjljjVL (j I *~u 

iT $A>J\ yoJUl j»JLi« elaJjaiJIjjtlfl SjLyu 

ytftaJI ^J- fl .4 aL>J jjJI SjjLjJ. 1 (jJaLULIj u \ ei , . J I u .c.li^ II tLtJJI jG_«j V 
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r 4 

4 i * rv-jJI 3_j.~l.ii :JI jjJ La . 1 iAjI 4j_a diLaj I t a JjLluU < _Jj . iL3.4 ^3! -v ll 

t . 

iZiLLLlJjVI (jl j £jljJI (J.»<ji, nJI Culj ?4 j 4 U ,"j 11 j aIj UIIj ,.'aI II 

(j^SLj (jl (_,» i i l .^LajJI ^.(3 a I lf>_iVvV~ll j^l^AJ VI in*I III t-iTl ( _ y C.^U id_. y^t.ll 

t ( _ > JLa.i,M,ll ^ A. i II eLseJJI (_^3 4_ual_al <jJLa 3 ■ LI i i -(ji a! -»-~l Ir.j l I ‘t A 

jl LaJU^-jlILi 1 jlLa) (iLLUl aJUfc (jjj .4.jj i ->|1I jLLill (j>a 4 _lxj>-j 4.) juL 

< - ^ 

(jr>J (jjl rthl l (jljjjJI (j^ (jl i(_yC.ljJI lilljjVI JuiJj i(La (JSLcL I 
abeJJI LjLs. (JJoJi Lojj .(jLLm.ll (j n4 l i* i a LSI iijjJL>JI ijr 3 j_LLcuj J_3 jjj A -^t I 

Lw^aJj (J5l (JSLuiJ lOl^jn II AJUb JjJUuJI (j^a j L" ^ 31 ... 1 1 ^r..i I l 

■ S^uiLua CjIc^jllII oJl& (Jito j Ll-v I jl_>- lx. (jSLoJ • L ■ ts\r. ^ jl ■,. |jjl^ ^_3 I a 


^ Rees j_tj i-i ; Lumer j__ajj LLjl a i- i.i a 5_^ljj 

^. iaI L> o^l^x) (JjLlq (jiibLjuJI j£. L>Lj diVj^o (j-til ^ ^ ilj^ 

• ((jm-ll 1 *113 (j.0 (_Jj^.VI jl ojjjua LlL»^ i~i. 11 j~n. u l (ji_>. (_f l) <_j£LLJI (j£, 4_>uLj 

(j>t 3 j I j mi l oJj) •»» i LJ£1 l*i i u u 3-1)1 jl>JI 4i - . I1 jLLHI (jl '*»•*■ '•"• ■ - I 

SLL»-<i (jc 4 _jS_jJLlLSI 4 h *> • jLa 4_ a- . _ i. ~i i 4j_tiaj-jJI j»jjb u'-^j ~ ^~* ^^^-jjs-Vl (^Jl 

LJIjjVI 

( J * j-iX. (J3-L3 (j-» ( j ^o-gJI (j i*i3 I I |»j—<La (_y3 c 31 . 3 .. I (^jua^JLI 

( Tr ).CjLA!l jrjjj-a 


(jj^d (jl Ct-L-L 111!J^ejjl JjC-3^u jl jJLII jliejl ^ JLcLuij (jisUI o Jl& CijLS I j] 
IjM^JI (jl 'I* 1 I i i i ni l (j^a jii . 'u . LJL- 4 1 * J a 1 .11 iIjlLo (j-lj (JL.X ^ 4J 

3^51 j 4_iliLa_) J^jju (j^Liil jiJLla *L»J ^ 4j^>-j ^y^ujjpl jjfjl ^ 

(_yJI ( _y . Ltmi l u r ..> ii-il l gl *r il l JLLaj i0— 11 JSLiJI ^ juo^a _jjb La^ .^jJ.1 

L^ujj Ca 3 i . . I (jjJI Sj^xiaJI J h I~U~ I (jlll I c r ^.j-> JI c ^aiJI LijLi. (Ja .(jLLHI 

^ ^ $4jJLUI SjjjJI ^3 ^X-jJI jpa Lsj^ja jj£. 3JjLiia 


0- 

Cjyj 4-a ^v . j JLILi jj_uij>JI t t, .*>-l • 11 tiJIjjVI i.*il j a •*■ a t jLj-iij j jji-o 

4_*JJIj i3j. di l h I I 3(_)tiLuk>-jU 4-jjljJI 4 ^ I II _ 3j_j_aLLa CtLaJ L) jLj 
I g i (* J -^*X 5 ‘j^LajJI j»l « I 4 j*v j iIX._i U <L*JJI_j ii ( l jI ... I I (jjtij pI » I 3 ■ i~j .V«j 11 
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qc (_LulSDI (JjoI jJjua-fll -2 j ■ .^»II |_jMJ«JI oLt..ft ->oj olij-uJLj 

•t^jU 4 _ujux*JI ■"»> U1 .~jV1 

iCjlj-asr-a 2dC. {jji dJIjj} jJbsJL (jLuLui (jVlia (j ^j .ajJI ^AjLulJI (jjJsLiu 

/ j 

V (jSJ <jnbaJI ,_yi iIn2 in') -2tj j.,.i 1 a j l ~4 ^•a-~l l (jbst-uslj LaJbj 

ti ' -i * i 

(jljjjjuaJI (Ji-ju I(J n'q l l~ t,ll aLul jl ^ ,a-23j 2jt>-lj jJ 

2jl>.Ij 3jj-jlo Jj 4 i Sjjjua al j2 La • ( _, V 4_uaJSj 

4jLwu« u^j aj II ».* a . JS j-jLoAJ i^iia. 4_dS 3jl^Jfc V ^nfll.i* 4 -y j* 1 —iIn2 4 
5JUJU>JI ajj .J-. II ^ « I" !*•■_■ n- IJ- L^I JSLdUkJ 4j JjuiuJI ( jSLaj (jSJ (J4 i J t II (j u ^ l.I ' t ! 

. Lub 4 aj l2l1 a j j --nil 

,jjo 1/1 laj-»- (jf SjjJlXI (_, j i<n« II q 'j J ... a tl JjJjJI jtbsjJ 

SljJjl 4 j I■v. Vj) 4 .i,)L:JI 4_jj i<n j II 4 4 In i tlj (jJjVl lQ 1 ^*. " aLscJJI Li^Li. 
4jjLiLa 2 ajusIj14 CjIjjLiJI ajufc .liJIjj'yi £-A Ljr*3-t3 JJJU5 jj ju (4jjjL»JI 4_u!sjJI 
L^Li. Jfj £>.*133 elij! jiiM ,_^JI iiiilj^VI (jjs a^joii V jt jJSJI ol j j*~) 

ijt >*> 2j La_a (_ytl^JI dJ1 (j£. 4 ! a *.... a Lu^aj (_yJ_jVI nn ill at Trill 

i4j£j)<i 3t I Cilj fi-stb <uLc Jjju JSLAj j I V i m3 (ji (jSLaj 4_iL>. jUI djl j-jjL 3JI (j3u-J 

.AjjjII jjCJ 

32 U', tlj 4 -jj. ^i J I 2 2 U 1 1 i 4 jj until Li jL»JI i±Jj ,j-a il fu j jJ> 

(JI J j • (J 4 - 44 J *-»*! ■■■'! 3 a -wtl I (j '■ a J 4 mij .dJjjJLb (^InmjJI 4- _ i T .> i «n I I 

.(jjjJLI y~i^~ 't-> - ill 

dJjJLui (jj I« II (jC,) i<n II (oTillj (jla inII V m II al tk II I L)5Li- ^ aIn «. a ^ -i. ~j 

ij^a 3 jl>.IjJI 2JJhJ 1 ta-uiT) (jSL j o .a 4 11 j 2n.t1 JJLoj I ji a e ( _ ;r i2i V .(jl jj~ >i l l 
L)>UJI 4 1 1 H r. ^ . ~ 2 _ Ljjlj 4 i/i 2 II jl ... iVI ^ 1 In 1 IIJ.I-U (y£.JUAll j <n 4 I I 
ld4V i£$i> j-uGJI I juk . 4_ujJ.I J+C. 2jj Iin . l t (jJI 4 -lL>- J-Li ln j dJJ-dl.1 4 u Li L' u 41 
4 jJLc 4_>al.l 14 m\ I IH | ! (jSLw L!jL>JI 4jla cj^oxa 31 < 3*-» 

.(jjlSJI dJ^bu .u i.. V 

^ * iiiJljJ^Ll 4 _»q > JI jl ■ ■■ a 1 ^ 1 li t II jLuJLl I J I t I I 4. 4 .ln-ll l flJLA ^yfl 

I In -v. (jrt-se-iijJLI I (j-a aLua-C^I (jn t ) »j.a-ia. ) j -a* *■ 11 ^ j i<n t I I 
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Jojj Jl (y> i JSLJu ftLcjVI ljus 4-LL^Lxil oUaLjjXJ 

b>L>JI «.'i ' Ur < ? 1 i a\ 'ijjJI ^J>.Llll cJjJ-laJLj d- j t bl 

t jut (_y^ d .. ,^\ « l l |_i}L>JI jabtlLab (jjjj'ifl (jrtJ ( j j j i ii JsLxjjI (j> M i iiLjj A i i i <-> >1 1 

i</L juq i nj ^bLllt 

jjl_ua_JJ LLt^j ljj£ liiljjVI olj-L>Jl l udJI t_al VI 

I .U (jLiu CjLojJjlaJJ jJ>-T J. > 1/1-4 d-AJ . JLm->Jlj (J2-»JI (jrt-J Jtla-ujl ^ 

,..\ yi £Lo (y3 Ji-JuJI J-&J LyC.jJJ d_Li_uajJl iljLIoljjjVI ujLuaX.1 

l djd ljUb 


tj£-5 II l)C. liotjJI 
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<-fl >UL 3j uulSj c^khs^i o-^k) : (' 33 Y - ' 3YY) Pascal J1SUU (\) 
■ 5..u. i' i lU j cjUIH <LuLu JLSLiVl ■ ■* o*- '»»■“ 1 *ji«‘ Gregory, 1997 (Y) 

Scckcl, 2000,2002. j k ■' . 1 ■** j y$j ., t a ^ 4_^1 j j . ~ \J l t 

^ Clcercmans, 2003 aj^ ^jji Bayne and Chalmers, 2003 ^Ujl (T) 

Y1 ji, al^J I LaLlAsLi JJJj a I... I... Jl>Ij j- '•’ ^lj 

- # . * 

• UUs-lj ij^j O' 9 3 jl».I^ UsS4j jUsJLI t jl.i^i . j Ar 

Yang Rose and Blake, 1992 ^3 jus, J< \< ojUaJI ,_p3UU ajjaIUJI <^yJ\ ■ (o) 

^hj cjLkj-^Ut Blake and Logolhclis, 2002 u -^ : > '■ 

jjj (_>« *r l i' i l l {yc t^UJI Q vU«H tdljjJ Lee and Blake, 1999 u^xJu -gj .>»jH ■ ji. -n 

Andrews and .^uLsiu uj ' * * ** i ^jjlUI pyi n a.i 1 1 jl (jCLuJI jkxa 

Lu> jl £1 Aja^JI 3 Lpj| ^ LJLc. ^iiJLfcj oUsaJI o-^Ls o' j-u^ JSLiu Purvcs, 1997 

* 

■ Laj j) jMi ,jlS 

aJIj i^La (<UJJ (j3 LjLu Aj.« j . A 2^13 JS Aj diJisj ^jjl jl>SjJI (1) 

0^1 ‘AJl*J ills. <_pUj ^Ic A i < ij $ l l 3 jjau j ifill {JZm Y *>>' Jj ;*') .(LCVCU, 1965) 

U>lt<a».j aLuu«a A ujjl l {yA 4l>^a a^Zlcj . * lL>*i. VI ^ U AjwjJU A i.., 1 -% . AalajC so 

ol3^Y <xaI jj aJIUU (uLuT^I J!U t^l^LI oLI^JausI .U *~ j ~ .^JUJl . U * * i l 3 j ~ ^ q *» 

4 J aLpuYlj JeLai a-U-la 3 jZs ^iLij ol ijSLy .(Pclligrew and Miller, 1998) a : ^_■ j n 

• e^Laiil JSLU 

c3 I k>UJl Oru YjIxU Us£ LpjslZdl jLlcI J^s. cUSULI Blake, 1989 (V) 

(jfll ■ «^" ' ■ " I O^ >i+*J i>u3LjJI 04 • Ass. J5 n. t AsjIjuJI Aj_pssaJI 

I S » 

' -CO- (^3 3_jij AsC. jjsj p3 Oj ~ 1 “0 Ajl-Sj 4_3^jl1 I oLinJI 3^,U u .. L~ . T ," 

jLSLaYl > . . l 2 * ~i Lumber and Rees, 1999 l_l^_,l jJiJt ;pold and Logothetis, 1999 
Ci UUa . I I (JjLosi 4 I > 1 . 1 v . i .a UiMS. AAjflJ lM CiULajdt -(_p3LUJI ■ ■ ' .. . t . d 31 .~ 1 1 

■ Aluu ^U k3l j ^ i^saUJI kSljjlj -Ojss-il <JU3> A_uAjjl 
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. (Lchky and Maunscll, 1996) bj>a ^jbtUI ajj* (A) 

( 2 j^a i t l ^^3 jJ^ tc-jl ir>r,t ^JLc. :(Logothctis (1950- _ > > (^) 

.(^jill) ISjjJ JUJi .JLiL>oJ >o ^ 3 jV$ : Massachusetts (t •) 

Mycrson, Miezin and Allman, 1981 .jj>jJI ,jj ctj \ i . 11 j-jaLLU jjjJaJI j_s_* (t t) 

4j >1 rt CjLSjjJI >_jl unfVl LjJ-jlj k <.i ^ (jc. (J>>>J JLail 4Aj-a. ~x .a 

Logothctis, iljogothclis and Schall, 1989 3JjLa j^jillj jAJI ^ oLAll 
Leopold and iLogothclis, 1997 Sheinbcrg and iLeopold and Sheinberg, 1996 
iLogothetis, 1998 jJkJI .oL«->l j_»JJj Leopold et al., 2002. ‘.Logothelis, 1999 

Blake and Logolhetis, 2002. 

1 g dA I diljj Ull t jjjjLH-lJ (J-Lbljjjl tLlii 4*l<j jll jl <UjL&>l 4j»jl JjjUl^ J ‘i; 11 (tv) 

Jajljjis a.jJ \ V" i mj (Leopold and lxigothetis, 1996) (jjUj ^j. ui 

.JjjLuaj lg£tjjl J>- m~ JJ jjJ I ji ,ja j£l ~i 11 <U3Lusl 
^3 SjjjjxiiJI i_jjL»erJI JJLq-) j»l jA 11 <uJjlAJI 4 AK*1I jji tjL>. j.u t i Qi. J jVjJ jjj 1 a (IV) 
4_>-j J jjic. ^jjlcLuudj tl 0 1(* i_jjl y~ II «JU& i—dlVTi .Cilj i in ^inj ^JLa ( _ T lc. Jjjj Sjlc. 

■ CjM- I q w Jlj <LloL»JI djljutll jx jJiSJtj {y> <LJLc 

cLtlll (_y3 jrujjJt LjjL>- (jgjjxll (jgj (.JjaJI ^jSJI ( j.a.Ai £-4 4.ji,L.lII Lull aJJb ( J)ait ( \ t ) 

Gail, Brinksmcyer J*— .(Macknik and Martinez Conde, 2004) ^JjVl j j .. u 
{y> j j*i^i 11 idjJLuJU JsLuoJI «■Sjil JL>vll and Eckhorn, 2004 

(jJj SjLLVI ^I r <jjjJLI jjjAJI (jJjVt |Jj '^_■ 'I &L&11I f_y3 <U*juajJI LjUJI 
VIj Ij-jJL 3 \jj-i (<J Logolhetis, Leopold and 1996 JL« - ^ : • » ,_p^Lu tUil 
JUJU jj.ji~v (jl cj>UI (j»j I ji lJjjljj (jjt ■' ~ II 

ejiLajj jjt^a jS'a ■ 'j -111 LiJljjj 4 JLxj JhT * (j4 J 3 I Clbj^j » ■'* j.i 1 ^ , 11 

(qJ JjJkJLj oLuaJU 4nIn It II lJ 3 (jjJ 3 Li.~ 1 .il jl (Fries el al., 1997,2001c) 

jl i^yUjj jjlji (tiliy jx Vjj fJjVl (_fjjuauJI elTclll LjLL JjUla ■ U . -J~^ 

Lyt.a-LI . jjjji V ’—T ’ Jjjj 4^3j_>. j^ljj ^JvUj 4 j».jJU L 4 JI jLIj 5 '■ j 11 

(^^Ul Jajljj tSjj I'■'II (^3 jjJjVl (^ji/njll sL%0l j^jjll j^jkII jJulu I 

djlj.jt.~il (JL>j j) > • ■ ■■ jijG |^1 .4^-jj^JII SjjjuaJI (JLu jJI A j j . ^ . II LyLJL 

.^cjualj jjt (jJjVI ^j in ill eLcUl (TjU «U1!I 3 rtl~HI djliijlil j»j>. ^ (illjjVI 

Blake, 1998 ;Blake and Fox, 1974 (\o) 

Polonsky ct al., 2000. (U) 

Tong and Engel, 2001. (tv) 
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\£ ^-ua_±JI cLscJJi Logothctis, 2004 < ^ 5, \ a*ia pA) 

dJUb (jl JL^ bj 4 -aj j II lIi^I j >,i< yjl ^JLfcuol .<UjLaj£ SjLI lxuoj 

< *<.» fsJ *0^^ .jJl>J 11 Jj-cJl fjJI JiiJU 4 jI j C^jJI »"<X . ,i 

^ujjj • j iaj II Ji.jJ.Li (_,.m _iULii.it c£J>II SjLJulj (j-tjuajJll JL>JJ Jl£j>. 3 . . . ^ ...'. ..( 
>J> ^: JI d j i ^i } (jjuVl dJflLloJ i_>jJLIaJLI I j ..1 ■%. j'*i~ ■ ■■ 11 ^ ^ ; .*. 11 Jo.S*. II 

^JJ dj fcjlil l Jijj (ji ^ x±jj (_jjJI LjLiJI jlI^j j«J jJ l y>. .^..^IiULII jjjjJL 0 ■' i jL j 11 

■ J»3 j^LajJI (jja ,£>0.1 Jlalid 

Ix'opold and Logolhctis, 1996. ( 1 * 1 ) 

l.ogothetis, 1998 Sheinbcrg and Logothelis, 1997 (Y-) 

Epstein and Kanwisher, 1998 tloj _Jail Tong et al„ 1998. (y i) 

o-J >j 3L3JI ljub ,ji jjIojj ijjiull U 13 JI L>^Jjiou .Wolfe. 1984 (YY) 
3J j - .i 1 1 J123 £>>1 <LfJ' jt »»j<^ill jj> LajSall ji i C7 »l»VI vlSHJ d.o-jV> 

.docjjjjl ,_ylc. _>jj 13 (jjj (jji iaj Jl j £jla.l JbjJl (jjj cluuj 2LLm3 JLi-jJ ijSLy 
(LLJ1 ^I JLuJI 1 . ol I fc loJ.11 d . 1 ts\ c. 4ji> djLJa t_Jj *" ■ 1 ‘** ( Y Y) 

^> l o~ > ■ «* j dju ' ji « , a j j 1 . L c_J.I iwjLiJu 1 Cj y<3 jjCj ( J 3 . ^ .pi 4 .-. - ^ i 11 j £JLxJI 

JjajUl dji i-Juj ,jj3 (_Jl .^-> .j tlj-a-L Ijjs j£L3j . j^ill 1 ,JJI iual^JI «3yua 

td^Lcuj £jL«JI ^yijuuaJI fijillj u ld mi l clscDI djJLi- djl gjxlj JJUlI Juajll 

(<4!JU ^ L i . JI (^jLuaJt tbtJJI ,u,,m,«,..j .(Shcinbergand Logothelis, 1997) 4 jl_ w _=-jl 

tjjl^ i—kjLlaj cLiic. (ji Jt^ iTo -l 3.1.1 f, rn a ij-llUl jisLui l.^-»l l 

.j^^i-91 ji OdJLJI JfljJ Jill djSJ^JI J>.l J_«AJ (J j) 1 <|~ | ,„} 

JUajl .D. Leopold and N. Logothelis (Yt) 
-ell joJuJI t L>Jj ^3 3j j ■'■ 11 LjMJJI JaLLj ^aj.o^JI Jt . ■• ( Yo J 

Krciman.) (jjjjjJLI j. (jjx.ljjl ijyol Jj-^ <t 3j 31* llj nj>di 

^£jLuaJI iLxUI (ju JoLjjl ,£$-^1 j jjll ^ .(Fried and Koch, 2002 

^ i/* 1 <^tl d 

j 3 <iu .^jVl i^i i l l «L«UI LMi- ^ J*4JI (jl dJjLojj Singer ^>in. ^gjj (l”l) 

dX. J n dl l dj^aJL d,L f) jJ.1 tdlj jji LLdljj ^>iSl Ujljj)M ijy ,1 Mia ^jlc j juLmJ I Sj j .^n 

' j—* ^ ' l ^LjiL^JI LJajl j_tiJI i Engel and Singer, 2001 :Engcl et al., 1999) 

J — a 11 Ja^>11 1 J ij- 3JI yi 3jJj Ji .ll .1 U dSM t~.M j •*■ ..." Jao ^dJ .(JjjajJI 
tUJj) LjU. (jjiljill ^1 Murayama, Leopold and Logothelis, 2000 
(j Lux ll iLmLufl (^lcl djLjljJlj djjljJI (jOj^-jajJI ~ <i L i 1 Ij 

• AaIIxA j j-i^ i ^y V* J i.i-v ' d ij l " a I j . ■■ X i 
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Parker and Krug, 2003 ;Gold and Shadlcn, 2002 (TV) 

,jij <jjsjUJI 5 U-n \I II ^,-a Alsjjl* jjSu Lajj LljU-JI ,jja 4 -Lm Lillie ji (_yjj jjaIj tPlJ (TA) 
a<Jtj.j] ,jj» 'j^ 1 ' Jjuua oljlc. ,j3Jt 1 j K ( _, ! t~i i.<j-11 4.ir I i . -al l 4 ,iKI 1I Lj^Li 

.(Logolhetis and Schall, 1989) 4 3 i ■», « ]! olSt U il ^ .liljjtjli 
(aliJI a ;.. „ «Vjus,j 2 j». .de Lima, Voigt and Morrison, 1990 jdajl (Y^ 

oiulj jyLsd.1 ^ 3 jUI cjj-u, . jjjj 3jjji ^ y^usJI fui* « L*J 

1 »' ■ . 1 4 a . lo i t « t . d ■ 1 v l 1 ^]j j.JLjlx ( * 1. 1 1 i^ ii i t ^^4 i m ^ * * ■ jLol , w d 

J ~.j ., JjLo jLi ■-.-► ■'I ^ I *... I I 4j j ' .^11 4 ~,l II olcliaS Ojjauejj JjLjljjjoJl 

.*11 \ i*i <•*, i < *, ■ •.JL!lj 3 j Jl jn .II LMidl jjus 

Lc- 4 j l^K oLxj^jJjl 0>U 4 _uLj 4 ii ts\) <oJL>JI 

,A U I I a \ q ■ 4 j 1^, i * * Yj~ .1 - AVljj 1 ^ 1 lIj *Lp*Lj 

•^<-1^1 1 ."«! ■ ' ^ IxiJ *J J 1 * a <LlL> l^jl (_yjj J- ± 4 *4- J Lo 3 Ilijl 5l V*1 1.4 Ly K 

. (Daccy cl al.*2003) lJl&U J^xl! Ijla pholodynamic 
. m * \ * ... j * 2 *iy * Jij ( jJLc t ,4* CjLo3_jJ 4_C.3_4_a^a :kitlUSC jlu^JI djLwj-)j (V * J 

,((«j>._pll) 4 jLsJI ^ iyL oj^- 4 icylosol Jjjjj-*-* (V') 

jlsLu .U.^r. . Lumer, Friston and Rees, 1998 lliji :Lumerand Rees, 1999 (YY) 

(JLa) Cj- 1 AH 4A._ajjrf jj.-nII JJt£. 4-J^J JUC- nIJIj. 3 j'I ^Jiu tLui 4 JjLc4 4jjI-JUnj 4 j ~n 

.(Kleinschmidt et al., 1998 jlijl :5j>*j /<>-j Rubin uyu JS -“9 
jj-Vl jjJJ jJ jJL4 (jji 4-1 j a -m JjuejJI (y> (j-«jVl ( - 10 . * >1 1 (Jjijjl 1^2 * jl* > (_jjjsj.ll (jjLaJ (YY) 
(Wilkins, Shallice and McCarthy. 1987 ol—AJl ol j—lx^ J-jjj » ; r 

Meenanand Miller, 1994. : Ricci and lilundo, 1990) 

- (j'~ I n-I ‘~ j tdljjVI sjLxuJ 4L«LaJI 3j^l jJI |j"ij J I JUS (jli OjdjC? ^jjs^JI (jLS 1 jl (Vi.) 
4.SL.J.U (j^Su (jl jljj j'I ,_3MiS.l 3jl _i « .i l l ujljj^ (_jj j-l _ l C 1 1 (j. sa 1 1 (jSLiJ Ja 

^4XaLaJI jo^jj^Ij ^jjjjl 
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j ^jLloJI J ti*i 

^ 11 j t-> i'Ls ^LojiJ t jUa^xLJ 1 


Ll5j '.-.J.^ir ,jl£ LT^ U^- 5 ^ 6 -^ LT^-'- 1 er^ >®^* *-V 

ft / f ^ 

■**<*>aj g ^K~ i _jjij 4l Cifcm jilj i Lc-il- i_>lj*<3 • I 

J^l . JLa^/lj Cjb_^jJIJ jjjaJI O■* ^ iLuLuu ^i-^l JixJI (»Ld> 

t * 

Jjuai jjl ^li. ,jl5 . \lijjuail" j-aljl £-4=' Hlj ^ L$J i- ^ a I A > 

' ^4 (<J e ,; , |‘CI I JL*L?^' J& C M- o' cr^- o^ ‘ e4! 

VI ^isl V Uix>«j ‘3^L% i^'3j cjjL- 3 Iij -lPLj 

juL>J1 j4i ^1 J^^ll «jtS •>£■ ^ o-° 5jJL:t A »_3lj^>i 

^ r & c* jlLjIj i>lrt t«JaJlj <1*31 (jl j^^lc LaC. Cj^ksJI ^3.1A 

.,£>>• 1 Or^i ~° l>* 

I ,_>ul" (jA (' \jjjAJLA;UA i^_p- 


tfjtA ^-j.la n~ij J W< ■ M i j !ji O^Laj Vl .£LojJI jjA La.Uo- 9 (jla-oJ ty^l' O^ '- 1 ! 

5 t j -^-~l l ~' . .i i~. i *"r VI 1 V 1 iij V m I^al Ijjb J-JjJ S(2^Gxil (_yJJ 4 n In i M 

jJuJI ^yi (jr^ j-*_?=_4$ OJ-sU-^i (>» »'-o>. 4_l^uLij-« «u!j ^La-vJJ 

^UJI f> *Ul ^^iJ' -4 -^jL^ j>ji ,>. I j-* • jjl *<4 -lcUJI 

5 iLu 4_Ul j ; »J (ji JuV U-L-U3 t H £UiiLu«i ji ^ m^ uj L<WJ < JJ>3 O 41 ^ 

i^LajJI j (^.511 4A*juaJuII CjUaLojjVl CjJjvj tjlj .Sj^>.lj 4 _jjL>a3 
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j-isl n (11 jLpjl I -Xjt (j^Lu-urwVi (jyjLj &] ^j-^-3 tj^j-xuVlj j. in > Vl 

cA 5 (>^ 4_kL t 4^j_LuoJ| SjJlJI <jL jJ^C. £_jLxlII Lr^ CjjLSLjJ 

^ ^* ^ £-^ 3 ^ 1 ^ J I ^£) 3 Jo-1J 4 ■ >■ , „\ [ £ ] a 

cJ-'aoo ^3” < "^^ 3 (J-^ 3 [ .i i^< \ __t^Vq lil CjJoj I 3Lq 

03-*-“-^ J_& SlIUj -A_a_j ^-iJLo- !PJj-u (J^J—4 \-A i4J_>JJ <?JL$J ^LUI jf oLjlj_ioJI 

S^JLftJI Lilljjl jLL^ijLs 


«=-Cr^ CT^ O-C- N - W 


Ix^c, U-^J-XJ V CulS 131 

l^lIIL t UJJI lJl^i Ja_ijj (^Jl uiLJ>U j_4l La^ j^bJi p.n-^ti 

Jajj (j^uVi cLau^i i±* 2 u .n _ w jsjji) 

J •t La “ Ltl 4a.okuJ,l oLxiVl ajMa ,a*iLjJI , jj..,r,t l k d -J pU.I J ;,^ll 



r * * i>® ^>3^ 4 -LiSJI : corpus callosum ^L>J! ^ ... ^ti \ _ w J< 31 1 

•£C_U iJ_u£L) j-i-^Vl commissure anterior ^uVl e lkdVI ikk ^ tjyx ^ 
,j-UjJJ J^IS jLkkil 4oU ^3 .jk^l (jJI Ldb. ^ 4 j>jJI jt 4->^JI CjUjikl J >-jj 
■ Kretshmann and Weinrich, 1992 ^ J_o^ .iJiUVl ^url 
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4 5 11 JaLjjJJI £_u4J Lia ij _i U i5La (^Sl ' J ' ^ ji ^It ^j-fl-ua-j (juj .~ilj l ■.. 1 1 

. cLali oLjejLiiu <w li.>u..J j^-VI <. b tsi i 11 ^yJ] £11 ■ km j ,ja jl i~ »VI ja l Aj - >■ ‘.1 1 
cJ!jL«j (jj^ixJI (jjjiJI CjL-Lmjji o jui Jji liujULl jjjj i<LJla_*JI a jufc JjJLso 
aV jjS> 1 _ r 3 _^j^I CiSMJ I • CjLijJJI i 4 3 1- )j I ij i a l-SJL jJI i jLjoJI LiLuJ ^j-^3 


3lx>JI (_jj3 ^ q ~ a jLm i4p*l^j>Jt (ja 3 m i Jij In JL i U ^LajJI (_£ji (_yjL3jJU 
OJ-a-Jijj (jj jiaaaj j L)JLhJ • 4-J.ajJI Jj-S 4_ji£ ljjl£ Lai (j-ualLaia (jjJLu V . 4_iajail 
. L-ml i a J ?v ... ~ a-i (jJjJi.^1 £a <jjJiLiujj (jj-jjL. ar . ~ i. i J (jj£jjtlj ifj-AJ-fli (J_iLlil£ 

liJlj-s! (jr3 ijtjlatj olj_oLj ^ , 3 j I r j-i-aj Vj CjI jJLj jL I aJLI ^^j-uLm->.Li (jj»"■ *~j 
(jj X . j .. L i. l $yI lLLli jI .(j«_&jLuajV j-mjifl JL>JLI ( _ y ibtj V iJLJLI Jjxu (^li) jcJLjJI 

■(^yajl^iVt (^d (_)-LlLljJ 1 I JUS) iLteJJJ l> 1*1^ 


. 1 —LjSjJl ^jii 3 j_la 5> SjJUaj ^-j.a-LJ ^LajJI (ji L-jLi^xiVl eLaJi > i 4 Lilli L^jJua 

— 9 

(ji (O-ij 4ijj-La_i oLajlia (ja 4j-l~i ■*■ j La (_yli Jjijejj 4 -lL>j-jlj ■ 11" 4j .*■« i l. I jl 
,ji 3j£a lLLjJ (jij lij (J-JJ«_) jl jJoLitll ^ j a 1 ~i 1L) i IjUx 4 .ilj 4 _!_ul 

» t 1-iJk . LaLa-i I AJLirtla) jl (jSLaj i4jl3jj1I i_>j_l*JI ji~ i lLil .ll 

• (_ 7 ijJJ ‘LuulslxJI olUijVl ajjLLxa aLui ‘. ■ •» •; 

^ W i* 1 " >?*JJ liicjl £_a (jjaljJ £jlsjJI jjju 

-* -o * a i4- lLilt> ^?I ( j i h i i, » j-a ^Ja (jjj i m < J1 (ja i~)l ^ i _i~i i.ijlj i~i' mj... a 1-11 

. L-JaJ I ,^St > Jjjj SjjbeJ ajji atjj jlS ij jJI JajJl iLo-jJjjSLUJ LoijjAJLT 
i ~itL > f) ( _ 7 lll LJLaJI SjjiJIj Jjjjjjlj ihhajlJ i^»jljiflj ^jLLilaJJ 4jUij <LlcL>.jL6J 
oHIjjjkJI JJlS) (jl ajjjLxaj (jj-l i - u ^Uijjjl i^JLI ^ n ia.i (jvj <jjlut-L!l JajljjJl I £ ■ 4 
a 1j-jj 4-jL j- . " i i iI ^LajJl L-ii^u (jSLaJ LaLaj (j yi ..i-iia (juLaju auu 

,<Cjli LiiajiD njGjijL»la VHjLS _jJ (j^L>. i(_Jji-l 4jLstjjjil uiualll 


'•> ij 1 LajJ 4 jloL»j i_JoJI 4^-uj J_a (Jaju i—iLiLaii ‘ij-^-J-J l>J^ J "*~ ' 

^jJj^ oj^Lijj ^ (jVI) Lse-uljL*. JSLjLa aj_uaJjj tjj+j -lu j_a .Loiiia Linda 
ujLuaii 4^iLALij-a 4 _ll aulu-ij ■‘ i ,, aus > j_Li ^ Dartmouth College 

Jiij J < i’l l J ^ \aLiijus (_y3 ujLilj_L>JI (ji L-ijLatjJl ajui (ja Cj!j_iu3 *11 
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_ u ■ t1 Jjb fjS l_Laj>JI ' dl ■ d 3_»l ... ti djjjuuaJI «^ua (_y3 _ V mil 

• w 11 eVjA (_y3 1 jLdHAd IjjLL IjxJi (jl jil-ijj (jr 3 La JL>. (_y]j 4j_^uJI < *iij n 

L$j|j ■ x‘IUjN jvl( trttrtj Y - W 

£LojJI (_,jlaj_d d tV^M d (jjo ^il (_, a 1^1 i (J^I 1^-ir.j ,j£. ol—a j) 1 « U jft i i ') V 

. * . 

^ ■ .. I i i_3j-*_i La ^ ^jj ‘^1 1 CjJjj~i j ij-j JLb_dl (jd.cr-j I.i^vil (_J_> i l-i3 d ^ I-i i l l i 11 

* (j_pL>4l jLojlJI tfjjuVl jl j mj^l i i a I I jL^JuJI ( ia±a>Jl 
(jSwaj (jdj 11 j»_jj 2LU ^ (jL_)_iiJI Ijl^-i ^J- Lb (_fjjl (Ju^j 

■ ‘U«^~. “.tl JjliU < 3 nVilt oLSjl^jLlLl 

i4jlL]I (jic J 3 I jJuojj (jli. SjJLdJI (jl CjLu 3J~»- rtll dJUb ^jLlj jjj! 

,jja d a ■»*! ,j_<a jiSl ^ . -1-jl.II 1 i(in i II i^Jll (j-d JLs-lj 1 . 3 i ^u) (_y3 iSjJUa^a 

J jLi- ,jj» JjloIjJLjj t 1 * 1 .X ».1.j (_£ jjI j.i n ^LaJJI > d 1 / 1 . i-ll {jr jj3j-A 3 ;,... C 

3jJl 3 jcJ.1 ,j_d (j^ajVl ‘ 3 i^ '. II . j.miJ jjjS dJLU <C>._J^/1 £d (JdLfcijJ *d_iLjSJI 

(jrv>. (cLLxJI ^-j.L-3-.i-«U djj £d) (oISLo (jl AJi Sm Vj dJJJI (0-43 (_,J-C SjJJ^s-d 
j-ji cJudbLlI . jJU £y> (j a . j ^. l .l <_djuducJI j- L j j 11 J ij-LajJI An (_p5J^-ja vLiAdtlb 
dI" I i 1^.1 jl 3dLajL 1 (_y.Hi j (jl iidjj £_d idJSLaJ (jSJ .(JJIJ^I jJLl (j^a >1 1 H i l l 

• di ll 311 JlJI ^jLusU (j it a ililj (_yjLc. I 

(_ r dju2-j ( J-^ 1^1 V ~1 jjjuajJ d_Lolj d-OJ^La 4_flJjis (J.ijhjjl i/ilill j»J-dJ 

JajlJI CjL>- 1 * i~i 111 I j jj i^->~ II Ijuk . 3j ilil J a cbtJui^l ln~ i II jtil 

fj}& Broca «>3 L; a _ jj.1 ^j^j _^uVl < 3mi1l t^-ul \ II A . ^<.j.i..L^l 

_^xjuuoJI a ~At i ^ Wernicke bLj^ 3 Cr 4 _id>JI 0 ^i.1 II fj-La e L>J 
(jl " At (J./i II l.i * d i 3 i ^ ,^Y-1 0 JLuJIj 4 jl 1]I d_>JL*_a (jx. J J - I -L i i.a 

( ). JdLuJI LOj^JI JJb ^ud^t (JuOuJI 

,d , M .>» d Cj 1_3 jLc.^ d_3j_»_d ' U~.~ (^yjjl ^l.^.ll (^yja (Jj^i_3l (jjOdVl < 3 i<-i i II 

(_^‘l ■>! All tLilaJVI jl JLaJk)/l (jl V— Y * ^><1.3.11 p?ju) Lj ir i i LbLpjlj 
^yic I_3j_*jjt (Jxd ifjj .1^ 111 udljJ^lj i(^xjV| (_£jIjl>JI (j^iflll <■ dli 3 jLc 
J13 " J> ~‘" .* SjAdc-d) (j^jjLuJI (jd>Li«vjuiVl (^3 oy >-pU d-JjJLU d 3 U : 11^ . J j V ~ llj 
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' I ■" a ^,4 J i 1 !^ i ^luJI 4jJjJlAI 4 iijii III 1^.3 (O-A (ft i ml II 1^1 flilll (J *1JIfljJI 

<_r^ 

.(jjjjlSJIj jjKliil Ll yay (jjfljVlj j-tjijVl (jg rtuVtll CjLa^Lo-VI CjjLua 
<_4jjJU (jl ^ r i" ^ ; ~i 11 4-uloJI 5JLC.L. .. U c..<r<SJ d ‘ '**• a 4^l_Li«o ^jLUJI OJJb C-Jjju >-1 
aljjvVl <j3 (-jjuojj j j.^ .i’ll ^ Ju^? I CiljL^ft {yi Oj)j 03 jJU y j-i.1 jj <J»jua.i 
• 4Jjl (iUj ii ijiCuj t^LojJI j^o 4 ft. ^"niill jjf. 


jl»-1j (it i ii -v <^3 ijLuclj jMiic r . W 


t_^UJI jl jju* jVI lQ <^j)I (^h 3 4_u-u>J! cjLojLlU ^jl ^-Sjli Lo ^A1 

* ; / 4 

l t «lj . L> i^-tJI_J X t. I jj i^JLl lJjjU^JJI ^3 JjLoa-J ^C-LOiJxJl ^-iOiJ jM 

iCocusj lit LLaSLa^j (ji 3 jLc ^LojJI jl .la,.A■>! * LaLc^ 

O^Laum JlLoj <±A-p^ —^JLxa_-*JI a Jj lajjl C-uLLct til jl) jLuaj^M JL*_4 

4j3 JLjv.^ 3 ^jJl l_ 4_>L>JI ^yLc « « ij Vt ^yio^Ovlt 6 Lfci lI j^^Jt I.q. lA ^u^JJt 

I. J 

oL4j | l lt .a <5 -vj (>5L.J1 ^Jlc jlIc . 

(j^l 4j j»03 I jl . ( _ T Oi La i_3j_»_j V _ £Jtl y O^almaJI (j-aj^/l (. a </n < Jl (jiia. U I 


lit •(_, iftj H 0JUJ V (jJ-m-JI tfOjU ifrS L uJI 3 j_Jju 3 (jJI SjLiVI “LSLftJ tjytslA JjO>- 
, . / 
(ftJSoJLI yuA jl (_ftju^lJI (j^/ i—3jJJ V i4jusL>JI SjjjuaJI i ‘ 1 l~i jLlLLI luu ,j3. JLai 

jl i*»>.VI 103 (^ 3 ) (_gj I n_i.ll 0 Oj 4j If. (J/1I 2" Lftf. CjLajJLi-ft 4 joJ CftcojJ 4_jc_ft ya 

La Ij j'i^ uOUj ^a 1 LcaLi^a cLftjJI (j^a .^(jr\SLuJI ^^Jl (jJajjJLI «^l L~j Vl ^ » <»j 

aJLl (Jjl>. I ft C Oj£jb 4joJ 1*1 nijl 4 jI 4 rtj 3-*. 4 ^ U«~1 I J ^ ■,. A* j£ju Jj (jJaJjJLl 1 ‘I j ' Aj 

.i*'I• ft La i*'l*ft (Jj iui.lI 


03 LftjJ IJ^VI 1 *1 .^ i II 41 * La 4 «i K ,11 (_, ia.ft JSLi l3j-*j V ^LaoJI (jj> < .% ■ -^ 1 

t-4j.j .Io 1 Mark dJjL« jjaS L a jy& (^0_ls.IjJIJI <jyj La ^Lusji ^yJJ 

ji In 1 ft iL 2 .>-jj ft £_ft tLftJ j_i- ij A H i 0 ),4 jJL Q - ( UI LjjSL 4 jljbL>- (_,3 i_iLua£.i 
* + * 
cj^JUL-u^J CoJL^j i L^J OoIojJU ^ylJI CiL^jJI JJLC Co 1 41 it <jy>* -^LdjJI 

L&JU nrfpl Co a, C.JIj ^^-*oi_jJt I..A. Xj O Jl IL ot CiJi JLjlj^ 1 oj II 1 Av Hj ^-jLi-oI ^0 

i03jJI (_y3 Cj.u3jX.J Cftfl3_JJ iL^jLlJ-l OftJ »OjOC. CjVjLtft OJU . JjjjJI (jlc. (jj.ftj.il 
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IjlA jjJI ijJjLa jLul Cfis- . I La.Jl 11 1,» i i/*)jj (jJ-c-lJI £jl_ual T 4jl j 

Cux gJ • I £ * “ •* * (j«a ftl jA wl J * ■'» 1 Lo 1 y jv & ^^UlJI IjbJU jb -WlJ^JLl >,7.1 flic IfjjLuJI 
5 II i—iLusI jjrt_». 4 (j^a Lc.jj CjJLj (jJJLxJI (jrVJ 4_^_*_a 


(jj^J.1 1 <>.j OjSjG al£j 4 jjj JUJu* JoLjv) 


l^jljjJj _jt ^ g )' i«'ia4 jljjt Qj^.ij 4 j*v j m jjljjJI J a <1~i 

^J.1 ^ A .>i’i (j\_i ^ ..417~.il ( jx. 4liLa^M a JU& 3-lLc. ^ A~ ~-" ■ ■■ a_ia Jljj 


•tw 


Luj i 5«■>» ■ i 4.i.La ».] I Juu 


j LUA'i l ( _ ;r xijj_o (ji jjuj ( (Y-A JSL2JI ^yjl La^J) tJj in j II Cij;.i.l] 4 n $ a (ji 
^w*jVI JLfcjxiJ ljL>-lj ij»Ltu Al at i*i .jU (j* I a*. ... a (^LflLiS 03J d ^LaJbll 

(jnj ("11 ,JJLSj i^yoiLj-JI <LajLui ^a ^' T ).,jxjVI JLac_aU ji-Vlj 4-yjJL] 

. 4j‘ 1 .>>4 ajJ_u ^LoTbbVl LdjeTua uSti- ill Jl * Alt JjulU jcJ.1 ^ A .^. i 

aLSGJVI 5 t-» A‘ij ( ^,.,L>JI ^ ■ .■ -*- II JjoLSDI A II julj 0 A . A .Uiljj 2 ljI j_a_*G 
JL>Jll ^JjAC. i miM (Jibs lAj^ajJI jl 4 xul»JI ClLa^LdJ (jX. ^yaLa^M 

Jiba i i l j A<:i d j I I « A i l Cj'ifLv Jju^ajG L^iS—ajJ - I « II j.,m-iVl (_gj i^i i II 

0 .ii/i 1 JL>.1 C*.i',n j-C- Ijl •JLD.l Jojuji (jlc. .dJLjj^l J? SjL«.«.Jl jl i_uaajL)l 

Jl * A i^l 1 i iL-vJI (jju i Jjjiiej (jJaj^J.1 J*u>o 4 1 i u i *■ Sj^jus j*_LI 


i jl .(_>uLL!I n C. CjIjJL^ ,j-o 4ju^a jJLI {_ya j^ujVl i A i^* ill 4 j i 4> jJI i~ilj. i A II 
‘liiirt.i JL>-I jjJbj jjx. < Al~i Ar_> V 4j^ ^jL*JI ^La jJI jjjS j ■. AI". V a 

jl t-»i’ll il (^jjus^a ^Is «a ,_yi (_5 -jIjlJI u ^iAiII Ijla j ...A^ .(jljL^JI i A.^;ll) 

jtil (jja j • ■. jVI cJtjuajJI (jVJ 4 j (jj^jL.caj I »f 4_usL>- i^LajJI 

^jJI 


I g I i4_Lil a ~ .a >~i i ii j 1 L^jl »(%* • il ■»■ 11 4_b^_>Jlj 4 _j_2^_*JLI CjIjJlGJI jjSU 
4 -^jj m I I 2jJI t _ y J I Junj (jl (j^jVI i iimill (jSLaj . L^jl j aUoL*JI A. II 

(_yj3 4 jI Jl£jJJ {y> . 4j-cajJJI CjIjJlS jjl -*-~n i4jj^ajJI 4_>JLJllj 

^' T \'\—]Y ^ inAII «Ll4Jl9 jLlO-I 
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SjLaj— a 2^3 1 ■ ■■ J jijJi-J (j-“ ^^ i U <_4xia_j-ll (jja lj^ 

Jf I .^.t t 2 « , . U JjLa^i (&J li! i4_l£.!j dLSj-Ue 02 * "*> 4 .1 03^ A 3 o3cJx lj*3 

'Cj ' I t i ■s- l i p ... -»- ^j3 «L$^-~i i*i a I ^ 1 4 1 . 1 " < m. a dllJ i *> • . L*l^j-AL-a_J 

•l5 j ■!.“•“ 

j_jX. j ^ « ua H t djua-iJI (jl ( jj.. L i <-> . ‘i dLd-ijj-U (j n * •) 4_uojL»_a (»X.j 
■< JJLil (^yLi -La-l«.II (j^aLiJI L!i jt m i ' i (jlii ‘LrVJ j4' i>® J ^^ l 
^lj j l j-«- j .«.^il l t Li^j l jjLj <4_iUi»i III dlj L:.> -^l (j>5 f\}-^ ja 3 
cdjj J£ 1( J.«.,U.jj i-xi.JJJ J^-^3 ^3-4 i<Gl ^ Ls - > - 

jl 3 (jjftjVI lJlusuJIj j-aujVl t a . uVi I I (jlj * j-faAa ^Li^ij) (jj Tu aa (_y^ 

"J J ' ^ ^ j l ■ a ^". -w j aLaJuita 4jJL&j dl4jl j duSjJI (_y3 (jLi*J 

(' ^.(^jljlJI ibi>j 

j. ^ A I I ^js /i l ~. -% ■!' e I a *> j i , t .«.H (jji-sLiLi (jLj-oi ,_yis a " ‘ ‘ « ^l IJ-* dSl—) 

jj\jC.Laj jj^a j" 1,1 ^ ■-. r 1 1 a ajl—t-LM II 1 1^> a > L-a-4>^LS jtit ' * i i J 6 1 ^ J • (i3j^~ CM *^' 

^ .(La •A>- llg 'a~ ‘ M a 

aJLstj <ta^a. > (_y5 ^<ulj (J £ . ■ «> -5j->\3il i jtil (ja <_£x<aJji ( at*? 

(Jjj^aJjl j->- r j l ,~<- VI ^^<3 l jjuu>$ lij ^4 Jl> I.O..I -> JL) j»>aJ J-jLa ( j . jii ■. " » 4 -L-r..i.^> ^ 

LloLujI 4 _l£.j ^ jj-a L^c.J (J^l 03^iJ ‘(»M^-JI ^ 

i /i ■ ^ I j r. JjaLj U. ~. . ,■ i V (^^jJI i JJ|j-aJI^ ' j I » - l I Sj^-aJI (_y*3 L $ 3~‘ 

jl a>»JI I j-4> or* a - C -»~. a <^La jJI i^i i dLlsLjijjl 4.1. a _i ^-iX. L . a . m »" 4!LaLu3 

' - IJ 1 ^ ~ ^ a i «.~l Jji ^ ^ jtll i i ‘ ^1 i (j-a 3^ 1 ( <l ' ■ ■ ij-a i-iJIj 

^jjX-I^JI a I ^ r. j ^JLI jj^j^'l t .'l i.-i ill _^uiLaa (J j a~i i nU 

( _ r lc 4_ujuax]l oUsLljjVI (jl ( j -La ' u i^LajJI ji U .> " ujl ( _ r -ti>>a 

(jiaju (jl jlSLjj Oi- 3 ) laLstUI (^3 i(JZLaua 4ad < u. ) J^Vl 

(jSi <(jjl .JaKrJI (_Lj 5 ji < « “-I '«.! 4-uaLi- 03^ Cjl^joil ^3^1 

^ ... -^ II . a I il l a . . .^-» t II dLLLxjj^l ( .1 lojji ( ji i i_> ^^a-iLiaJI ^La.l II 
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V .g-La j JI j»JLfl-a (_y^ i*1 • ■■ jla-Ij i jj . I~. t ^...1 ■*■!! 

.(jrjjjl V i JLa.1J 

W^ 1 j-il u' n 1 ^ ^-e-» JjA ^ LajI-J Lis. (JjslSjjJI Jj 3 tr ~n Jjb (jSJ 
d>-e (_jj.i a . ij . i l jjAjjaj i_£jG-I oya I_^j9l S<jji^jJI 3Lx>JI Jla-j 3 (jl ^a»VI J^LacIu 

J-6 J L7^~ “—3jjL>. ^ If. <£j_ua (_y3 (jj I 11 J fl J I II ■ 3 ... I ^_ilj>/ill JJjGJI 

*4^j> (jj> j-»juV| L -3-uajJ I Cjjjjs JlLa Cjl_jjjal ^'G Lajj .3 j j ■ „K a ■... i .1 -^ .11 

JJjjAJ <t, ljj ..j.jJ VI ^ JlskjluU V (j^uVl (tlrtillj ( Jj_aJI (jit (jja JjyJLU 4 j1c. t -I" 

ujj ilLjilj ,_yi -lZu j-±L Lcl j±t s 3^ iiil j Cjj^>. Jja *L_uj_u *l_ul 

i -t j * ia fll l (jJJ (jlj/VI (j^ “^J>-e AjsLijaJ ji (J^->Jl (_yj£ £tlj JjjaSl Cjlj 

Cj^UG j ja Jjfc Syt_ 1 1, n <ljj I ■ ■ • - j£la (_$ jJI Ly ii.laJI ■ <1 A« ■ v. ^ 
(Ja ^_>j£i (_^jjajJI < -axai llj (^jiill i—ajuaJJI j-u aj ‘ e e CjLLua L^J (Ja ^^JLI 

O* 0 **A^.lj (_yjLaJ c.G.i ia i. j VI (jj- j ~ i j «_i V (jjjJI _jl i^LajJI jLLajji.iI 3ya 

?(_yC.jU 4Ajl m'1,1 CjljLjJI gl A JjjO 
y-aihJll t . \V 

Cr^ **■ _ * I. 1 - ^jj«->JI (Jjjj - ^LajJ! i3j jj-JU 4_jjjJI (_5 j ~ ■.. a (^ylc. 

.(jUil V t(_y£jJI <y> Ja-Ij jLu itilli £J1 .(j^iiLaJI (jj»»1. I'iJI (y 4aiV 

‘Ct^LaJI ^,,.,,.1 - a JI jyx—a (j j t l,. a LjJLa J^uSLj ( 4_>jL*JI i_3jj_1oJI Jia ^ 

JoLi-UI i(_jj_3-VI 4 _jjjLUI i-sLjVl j^LeVl «.L3 gJVI 3 U 3 '■ 3 i <- 1 ... -^ 
(^yiSj «a‘>l.ui J->.lj uaMiul VI Oj&ju V i±jj_aij i^LajJI |»JLajj ( _3.^.'. u ■ w, 1 1 

» y 

•GJjjd 

t>° jL«-Jll OJU* Ci.».t-I 4 i^LejJI jUaJ^il j_a ^ 

cVjjb <_3^jjalj idiflV (JSAj . >S.Vl LiuajJI ,^1 ^J.1 i^Luaj (>o jLlliVI 
<-ajjaj (jluG^ (yi (j> ^~ n i j V . Jj_u< La£ (Jdlitj V JSGij (jj^juJGij (jjV i ->- 
4 Jaa-MjJ o^j«J c 3 j ' i K*^ 1 =1 J J 5_yiljjJI i —i j j tj l j^jj j| ^SjLjajt JL*_« 

i>" oU^Jajs iZxjJJia Ijj .JoL3jVI |»JUlI 3 3_ t ,n.«JI »~....M 3^ajM3Jll 

• oLe^ixll gJ-A yi <Cc«jj lLJjLjlJ V jl (^LuVI 
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jUjJL Ls * 1 Lj ]1 (1)1 * tfljJiJ Sjjjua^a (4 _j^LlLl1^VI £JLA> 

i(jj,ljJI t_^uijVI cLicUl (_y^ (_3-l^>LLja jjl ^^JLc. njylj) lr"i"i U ( _ r uialaLl*JLI 

(jja ijjftjVl i_Ojuaxil . {4_>Ljj£Jlj Stlj-aJI liAJj ( _ t 3 L«j^ 4*111 4->JI_*_a !/'■/' V" . a 

• cLulII d^L&jj ^I (ji 4-tSLJ ^j>i «4jIj ^ t^ll 

oLp-iVI 4 j>-jI (_y^ aLsJJI ,j^a II i _yajmic-u ‘Q^* JJ *~ (j-a •*■ 4 jL£ 

(_yl£. (-fljJuJl Jj* Hjy±j l^jll ijjljjVlj 
f ff ‘« a vl (jJlu :lj (_yii J tjrt 1 lif. (jjjj ^LajJI jllxuijl fjjuoj^a jjl at.j 

(JS (j3 ‘Ja~ ... a JSLuU 4 JJ <a1 « II oUsLop/l JJJVJ ^ « I iJ i (Jr jU3jJ,l sVjjfc 

JL>.l_j j»til || ^uU JaLuiJjt (j^Lilu jOjJLuJI ^LsjJI .<_uL>- 

• jl>-Ij s>lj liJjjJL Lal£ iSLoJl jua ,_ylc. 

IjJuLstj <j\ m»j JuLaJI Ijla frUbucV (J-A 

JUuluiJ jULat £Jufe (j At > q\ t 4»yaLtjuJI 4oj_&jJI cJuUo^Jl £_u3^>a <^Lq jJI ^JuLa 
Oj-A J-&J i^LUl (J(AiiJI £^jU3jp» ljub S<*_Xjl jJI J-C.\ Hj Jj-O 
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j ■~ | * ijti> _> 1 xj] i_ul^ i ^ ^ W ■ J Simpson j jmj oj ■ n 0) 

UAA 4JLl^ Touching the Void" 

cml: . Hi A Ja j^AUI. Decartes Les Passions dc L'Ame ' ^ vr JLSJLI jJail (T) 

* i *' 

. 4 J 3 J 3 J 00 Sjlc. ^ 3.5 aLo-JI JLxd ( a9 ic V ^Ul <jU 1 -IaisJl <Ua->M-U Cij&O 3 . 3 m 3.1 

. <I.uIj , .!JI SjuJI 4 A. 3 . 53 JU AojaiLuVl <Llu!I 

(J7 3 L>L>JI *i 2 jtjJLjJLLj Lr ^JLa 4^UJI ^r..>. >J1 (Jy 3 jjL>JLI \ <»n (Y) 


^y3 A^JL^al l ^ lV« a <jr £ 4juIjJI S.2t.UH {J ^ jCLojj 4ZJloJt 4 aaUHj 4^uUJI S.S iU.H 
u;h (jLobJJI jjljL-JLl (Aboiliz ct al., 1992). £JU (JjLLLI uugJJI 

cLUJ^I 4.U i Jl>^j Jdlml * 03 -^T u>3 ftLijJI 4.U ^ >j (j^LoVl cLaZlIV) 4.ta.5 i L<ui> £tJU 
olioloJjVlj >■ U. ,.^91 £UjJI Joj^j Lr AiJl <jLao 1VI 4 Inrr >3 i(jfCuJbJI (jrlJ ^AauJl 

. j-LojJI £JL>. jfuutA ^ i^jiVl 

• (fc^iU) oLali |Jl^ Sperry \Sj j^*■ * 3^*33 (iJ 

4 In rt) ^ln 4 4_ualJw ja\}\ uilfliu .^LajJl jILl 2*J JS In.) ^ujLui\ <J>al£LJl £_ixaJl (Oj 

c _yjJI 4.L^.y>JI 3 4-cCJLuaJl 4 jjL?cJJI cIajjJ e_£l_Ji ( _ r Lc. i^^oLa^i «LaoJV1 

.Sperry, 1961 ^JojI <^ 3 ^.! jJxuaLoj ^ c - . 4 jLola cjLa^Ixa 

(j£. 4 jLuLj i Jsjjl iuI a*cx£,\}\ LuvjJ 3 11 u 4 {oJLc.: (Y * • 0 „ \ *\Y*\) Bogen \S j->* (*1) 

4 j^U- ^ u * 3 .;)l fie. jli*J ( - \ \X\) Gazzaniga L^ljU. J£_iU ,£L«jJI jl U t VA 
.(^>.jZil.l) 3 i>il l uijbV 3 JI <JUui 4 j ^3 New Hampshire ^x> . L 033 AJI 5 

j^jLc, Su.^ 3 jiaJJ Bogen and Gazzaniga, 1965. tBogen, Fisher and Vogel, 1965 (V) 
Akclaitis, 1941, ^> 3^3 ‘Bogen, 1993 i^LojJI jlU/»*)t l-j! mr \ »_Jo 

. 4 jLqJ I <>_la * Bogen, 1997b t \ ^ i. i. 

jUjJt ^y-uD j~q die ^JLc Gordon and Bogen, 1974 tBogen and Gordon, 1970 t pju (A) 
^ 4 n*» ,i 1 a jLuuVI |u]fuj ^jLaJI Lulj Lxml» Gazzaniga, 1995 ^ i3j .3 In 1 * 11 U 
4 o>. 3 ) 30 x 11 oloJ^l Gcschwind and Galaburda, 1987 ^Lb .^kAUI j^LajJI 

. jjollllj Cjljt 3 _!**,) I jfcJtl Jo! 
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j^aVlj - j ... t Vl « luajj l JljJLjfcjII JjLyJI t ^ .^> ttt 4 LjlJjm 2 j (jr LoaJ 1 JuJI v-jL^ju^I y3 ) 

l AiAtU 4 _LoL5> SjLju^j ya 5jj) «^ll JlLaj . JLiJl Ly 3 La Ju>. Ijlljju y*5>1 

. u»jl> LA J 0 }} ^wliai £A iyAjVt <Jx 4^111 4_Lalij 3 jlou-U ^yjl y_uJ*iM 

.(^yilt) Ijl£ ^ * NOflh IXlkOti) 4aJLgJaJi Ij^Ij (^ * ) 

^yJi eiUj 5j, t 3 II ^tJL! ^jLjux-LJ aS-j^IjlJI ^jx 4-uxjyJU 3 ya ( ^) 

Lfcju ya ^j-uLul^J L$jjJ ,j-u_J L^jL L^jIjLi£. ^JL>d ^JjLa jjj y>- L*ila. Lo^ifj t-oLtlJI 
jflju yj ut^luJl ya ^|jl^ ill) j i5jJLita LfeJu jjl ^jLc. L^JLo- Oywai • ^ 

. Mark, !996 £>*lj «Jx^LxJI £^LLMJ )<_3y.i ^ JyL 4, _^v *a .Vj 

i MA yc. CjV JLx_a y ^LaJlJI jl U »m »Lj ylaj-a 4 _jljjI yi Jt .i II Jj yaj k-iIdjj ( ^ ) 

4£yvjuJl it*yv j^a Lu^ZI Oj\S ^J-aL$JLj 4 j)^I <JL?c_a ^jlC 3 y JaILLa o LC ul L a L i >3c^a 

JLV . JL>JU y<J *; A Jl>I^ « ■> » y9 Cj ill/Li, I j L -A .J-^ -ll J i_l^fc_Jl CjV JU L a t Ini'll 

.(Luck cl al., 1989, 1994) cLt-^Vl ya <LuL^ ^cj-a j t-a jjLJI L-sMii.^1 Ijla 

y£L oj (jrt-LjjiJI uJj^auLa ^LajJl jLLa-tiuLj (jixyl (JJyc*uJl JuJi Col£ I j] * JliJ .1 jjau-ui (^lc (^V) 
siU j Juu L^-LSLaj . ^yj-a.u )\ V - j ■ .< _«It J~JI o.L 3 Lr^ k « j ^ |j*a i~> 0* 

.(Bogen, 1997c) aLu^u *uAa 4 ^ 1 >- ^a l^jjLuu^t 

^y&Juj jJo ^Tuaa-qj j^LajJI ^jlrm ^)i 3-3 jju .SpCfr} 1 , 1974 j&j\ ( \ i) 

.(Wigan, 1844) j ..»r ^**»lall u>^Jl < XcouIa 

.^LajJI iaL.,4^ ^4c O'Shea and Corballis, 2001 jJbu (lo) 

la-AJL >-1 jlmiLuj jsJLl QLj >U J^-3 *3^-iiU 4 J i Xj. .i 11 l a Lj Lu 

^>U jj-aj’i?! t .1 is\\ II j «-iljjJL jw^ujVl L^uuaJJl ^a *(jrLLju)l L ^a3Llj JLua 

.(Miller cl a L, 2000 i Belli grew and Miller, 1998) 
JyxJSJI (^LLjlII 3jjUJ 1 oLLiiLJail ^>a yAj t Marchiafava-Bignunii J*j-a j- j^j (H) 
Koklcr cl al.,) ^^aLa^t cLTJ^I 4 ]aa> j ^_uiL>Jl J^LL J^Luj 

IjlA y>3 ^yajya ye 4 ^_ 1~ re a 4-o^k^t-a PuCCClU, 1973 i .. 1 j .i 11 l-o$ .(2000 
43JU - U* . LaLu 3yAa <Caj^Lu 4JL>-jj 4it_a ya ycjVl t luaJI Jjj 

jt3-l ya ^u-J La jjJL» • Llj Jl* - 4ie-a ya Lj^jJ JuL-Jl cJuajJI .ykS^i 

jl ‘ > jylb_La ya ^LajJI jUa<jul 4 j itfi *> It SLysJl ye 4 -ju^3 4 _jLi^ <UuLe 

. {Schiffcr, 2000). yl^l ^) jil ya y*- ^ 
Bogen, 1986. (W) 


ijil i ‘ . T;l l 
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j ihi£ JjAdJI 

jlsaVi Ja 


^ ' i t ^ ... A 'i i a".U> -w V ^ ."■ 4j£J ■' J j‘ lf ilU ■ i*»- JLfl ilLij (jl5 I jl <_3jX.i V 
JLl>- jk_jj LJlx. JlSjj id£Ll^aj Sjji^o <da^el] JJuu 4.K .»< Oy*- 

1 JLaTiC.1 La ,_yl£, ij^aVl OJUk (jjjaijjy (jjjJl (jLuJI jjj (_ 7 £.Jlj .^-LuaaJI Jj-JI 
.Jp" (_yic. IjjjfkJ (jl li>- (J.OU^J.1 (j^J l(_y£.jjl (jjJ (JJLlILi 4£^Lc <J IjjSl (jl 
( jii^l Oi J (_»J O! ^L?^>jl («J 

idJlxA 4jl 11 1 '*■» Vj (jl (jJ (jjSj (jl Ju V (jdj^l 

4_(3 (JjuaseJ (jlS (^jjl cJa_jJI (JljJo <j<uJLaJI (jji -l^Li (3JJU 

.^UiJI ^GLc-Lui L;r k. jl^>JU Wooster 
Right Ho, Jeeves"' ^y> 1'^jLa.jjj .£ .._) 


(jjj {OJLU (j^/llJI (ol^« a L-jjaeJ JL3 53 jl’vljjl tlJLIjjj ,‘IUU^j tiJjLial ^I 
(jui^Mj (ji_lx»JLj ijuoj i4^JL*Jll (»jjb d »al ^yc. ^Jl (j^LJI j . yjSLij 

t lx4> . 3_j£l jJlj liJljjVI 4jL$j 4-toaj (_ 7 x.jJL) (^^Ti.uj (^yi-^l (_yil_jjJI_5 <_iijVlj 
ja5L>oj 4 j.*i _i A ■" 4 i j Uj 4 _jV (jjl i II (ttSL > JI iCjLajl * U 4_>Jl_*_a £-jJG 4-aJb (_,-3 

>_jj_a i(J i^i A II Ij_a (_ji I ^.(JJjlU lj->-a5LH 4j| il hv. ^lyJI Ijla (jl . 1 3* c .I 
Lj| 4 j 1 i a i mi i_^ij (_yfl (J_aLoJI i_9^JLj t(_£yi»l Oj-A ... -i < I a ml i>_il ~ < \. II <ul_£j 
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4 j j «/■>♦ 11 i~il Ini—4 i U 3"i ^jjl jLadull (ji (_y3 Jj-ajj t(j<ci-ucJjj3j 

(«JL*JIj djlJL_>-Vlj 4-jJLjj. i ii II «L uiMJ fJLtJi J-Lj-aJj ^£.jJU 

gjl—jJjl (J.o t ) I Ji—$Jj .Ojtjj u-i.~c.Hj jLSLaVl ^aJLc. t ( _ 7 d_>JI (jiS-ljLJI 

.idcijdl 

( <7 £jJLI »Inj mjJI (^Jjcuill 4j^h ) \ - \A 

l^jljJI 4-uuajl . > % m i 4 :<_yd La LjJjSLJI .j_y£.jJI (J5v.cu3 j-uaLcfc LJjSLJI 

jjL>oj iSjje-co (_yl£. q>\ I 4 l Ljlj (_£Jj jjjjj njj-$la (jlc 4_*_dlj 

•4-ul j j^Luta - t _ y Lulj (_yfl 4i>jcliSLa Jajlja. (jl mil ^jjjaII (jIiLlciVIj i_3j^JI 

iJj-^JJJ jaJUJI jja^ (jJUJI j-usjll tj^ij^-l'i 1 j~<ijUj (jl \ _ 1 £ p ■■■ Stl ^ iJLulj 

.i t-ijlnV~l l (J^-l(jJJ (^JLclijJl (j.-i 7rIU Ijub 

(_^JJ tj^gi^-ljJl j»j-»JI 1.AA (_yJJ 5Li-Aa (jCjil ,jl (ja «/*wj (j_>.<» Lo^a , V 
cJtlo^b/l ( aja t j CjIjI j-aJI -iitlu -> . iJjcaJI CiljLia a ■ ^ 1 ~ ■ l»LaJL*VI (jL l ' a 

5 J 

-djJUcjj c£jJ.I aJjjJL 

ciLil :4 1^4 1. i~i a JJ-jj Jj _ { v4 ( _ ,_ lr . (j «3„il l j«Ac (_£jJll Jjjts (_o3jJU (j■■■■■!*< 
JoLaaVlj CjULlJI £_a (J^aL aT iJl JJ1 jaSLdlcllj ^ «<* 1 .SjuIuLua ciJj-iSLdj ^ «~ V 

Lj3-3 Cjj 15 (jj t_3j_*jJ c-ijl In 11 (JjrejJI clljj 4_liLai (j^aj .4jjjjj jJj^VI ji 2 ■,,. -ut l 
ciUi j-A (jjj cLcjVI .(^j_cuj 3-ijjj 3.1(j^ £jj I a ‘it (jg " 1M a~i.a jLLa 
L-A (j-Aj i 1 g i i i a i jLi3^1 ( _, ii j~i j . 4. _ i i i i -> ■ iJlil. ^-1 U ,s\ c \ jLSLaVI (Jjjjij -L 2 a ^yXj 

(J * 1 * 1 'J ^jLu ‘c?J-a jl_a3 Sj^3 4 2 )1 l-» a JjL>j ^yjjl vliLiLaJcJI 

* 

Li-«L£-*-jl y\ c* * «j 1 4 v liAjI t -V . £ji tJ-uallJll ^a-j-Us • tl jLojJI jLu 

^-*-^Ln. (j>5 ^ r ^<-3j. y I > iSj (ftlLxJI i_iLc5 ^1 SjLiVLj Ijub j ■■■'a t 

^AV ^ j^LuaJI cjUSUI iiLIj us .(jla_cujj ^jU. Brandeis ^jujj 

4. 9 

O-u-i- i tl-uLJ t < ii t ,1 4 M ) j y,.IrxJ V.if>L>» i__3^_jlj ^* ) |j 

ujL^Ij-c 3I Laai ^4aj 4 X i t^aii »jXlj CjLjLulUL 4aoa£ d « a (^lc AjLddLU 

.(Jj-uaJI ctlljjVI 
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^La-lJl j J7i.»-U rt'i (ji£. !_3jJ_i£L>. ,J-|-L>j oujjiGL) 

4£^jLi.l 4 jlIoL a-1.1 ^LajJI j a I>|'|_' -jj-iiLlaJI lL:r jLuJ>JI 

■ Mj JI jJi-jJLI ...-> .11 (JjxJl jS-Li . 1 j~i Li mi li j 4-i-ijL^a.»„ll Lj^LjJlj liLLill jja 

a •« 1 X j^ I -N-1 tjjjL^LU 4 * 3JL>JI j- u u .olj 1 <\c 41»1. ..i a 

3j_£>-i !<L1 jL- 4» Sj_£jvl i~ilj 1 3 I _1 jj_a jl_t-i.ll jX. i-aLi-icJ V I~ 11 I LuJ-j-0 

(jjjl - J * --j ^jjl J-a> ^j-ihLlaJI jjia-ll Jj-J-oJJ (j^L-i-S-l 

.. i l . ,,-t .tl j_a ■ ~ 11 j. 1.11 o .'t A jli-jl 4 _jjj-L> iJijju V 4jLi i_3jJLiSL>- i_3 _joxj . LJjill 

, * s 

i aJ ' ~.<l i V ,(i _ 1 t p ... 3 II j jj-lLij J UX 4_xu-<aJI 4 IS < ~ .t 11 flj-Jtoi l-SJj-a 

. LJjSJl . U jjj j ^Jl cjL)Lul>JI jjLj jSJ i ( _ :r c^i! 4-ujuajtjl diLloLojVL) 


1 **&£ (jLLuZuuiVi jLjJ <Jxi3 <LulS-al j»L*JI 

'•■■■■; 1 -~'l ' 3: . U sj_*, ji I— iI_6_l-iLj (_3JJuL£L». jX> j_LJ . Jx_*JI CjLjJ-Ixt-a 

\ "i < Vl . L»l a iVI 3i 4 ■ ■ .. ~w I1 <-il 11 i .11 j i a! a t l 4_>JL*~a ■ 4 *>- j *>.i-~> 

* * 

C)LftJuJlj j^juaJ! £ J? Jb jLSLijVl ^3 « La iJ 1I 

~ ... 1,1 i d U »i^ 11 4-j_i_<_u_>Jl y£L LJLl I J3l > C bd l I I 

. »\ ^a~ll 4 j 1 a x 4jj—»-4 jSju V ^ JjiUxU l Uji .ijJI 

» 4_uaj iXbL) j a~ . <i 1,1 ^a-AjJI i-aX-j i3j_uiLaa ^ L> -1 JlJ I c LI lx. V 


3jia jx. j j .«~ I I 3 'x II I ^Ljj j, ■* ■> -■ I jS_«j . jJkSl JLLa Lajj 

4jlL) VI u f jll ^ I -r-~ \ V . I ■ JUL SC. a CjLxiSUl w j jC.- .11 0 3 u jSL] (jj unl ll j _lj>- l_J 


: 4 . -V- J, ■ ■, 1 1 3jLul1I I *A j_4 ^ . a.V-U! I1 - »*I.I ji ■ Jj la i a XuJLseJ 4 _o~j_a 4 jjL 3 c_* 

La ^-a • jt ,Ja!3 4-ifl La (_3^xi i_a_j^ 


>LaLaj LJ 4jjJLa . I-i 1 lX Jj^jLaj] <—Sj 1 " Lall ] ^JbVI ^Lc. Jjjuj iS^SLJI aJLA 

iMijLxa Li 1.IU -JUjjJa (jojJXI .^LajJI a l a lx aLJi-jl JL- L . 1 ^<J L^_ii ^aXj 

; (_P<Lji! 13VI IjLA (J-aG . jujJojuai,! ljr Joj-<JJ 4j_oLiJI 4lL_ul Lr lx (j-tu-ullu 


.~il j I - .11 jl jl-uXLj ^ yum LLaL^ai jl j'l-vl V u 1 ml il l (J _ » It-~U 
^JL»J1 (xJljjLi ^yX^JLl L^ljjl 4 _uXLuj t4jjj » t".V Lgjlj ^J r j$ 4-J-A jJI 

\ 4 j 111 •> 11 i L-laX Vlj I 
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(j-s jjlu ^JLc. j-Aj 4 U , ~j * ojSJs ( v ),yjL<iV JjL£ ^ j_s 

tj^yjusUI jjul I I 3 I .o~ i a ,j^a L i l ,^r. Vl 


J-A-U • ^(_ jl ,u >U . > j S lUI ) (J 3 < 1 I 4 t*< i* li (j—« Jd Liu .A ~>-J_J V 
3 j.j. > - JL>-jj V (jSJ n-ajpj ^Lla-i lIILLa . 4 J 4 ‘ 3 j. L^iSJ i 3 Aj l A a 
-A-^JJ V 4jV iL^J j i /vw V 4 lii .al J»-A^l (ji .jiUoJjl IjiA jjJitJ 

. ..>. 3 . 1 .4 JL^w q j_yJi jJajI .(jrLLftAj j i3->j 3JI (_yASj .3 .i r.l 311 t l ;-■-.... I 
i JldiLa <3JjLL> :3j^ucLa j_j£, 4ulj. jyii jtjiajj tLuii SjLC (j^a j j C~. > 
jjSj l4(_y_»Ul (y^S J-ai l 3 (J-9I (J " -i ' .iLwt jj_4 l^-L4 J£ 

<ydl3 .OUKIL jSLdJ (jjd- • IjjfS sLjJlVl JU-jj . 1 * 4 L^JtLajJ 3 j ■ -V. V 

^J-a-*-* c>IjLlc.j <4j J j , « ,. i ,4j J^-Laj Jxi_> ^jusj JSLi ,_yj3 jLSLa’Vl 

4 -i..i-.l ^Lul 4 _j_3.j < v. 1 L_J_)L>. (j^a clllj.il (jjJ L j.«. i>ij- 4 ^^3 i.ln,3„, Iu.3 
( ). 1. j a jh;~» 4jjjjJaJ 3jLLJ 3 jjl?JI j» Jl 33 V ... 4JLu>JI 

JuJL3jj (jr\ .3A~ < -X lji (jJjjJo^La £yo Laj^uC. 4... A 'i ^-1 ~i,,U. 4i i,VI (yjj jLaJjJll 

. LaLaj 4 .-1~. '-r- a 4,_u.Tcd 

ji (> ‘ l 4 .«■■-. > • ciLlj ^yS I—<ij) 4_j_>.jl_>JI aL>. <* iVl (J~i a 1 VI ijjjl V cui 

(j4J V «I■ A » i i 4 jLij t^aJLiJI ^ b^t < u 3juiLia jyU V .4JlSjJb 4 xbJ jdl t** A ijs. VI 

> ‘ l ~ifl j^a J p i i~i V i^jliJI (yJa jl » . 3 ,.U .sLseJJI yis ^ ... ^lllj ^ j.,^ ■ l l dl,-. VI 

(yjJI ,i « l r .l_4i (yi ilLuilj_>J (J=u_u/j 4,L < C .. l i^jjJ j ^ " ( j^a VI 4 j 3j_iiLxJ.I 

‘j -ci-cl l Aa-oJ I (jjjJj Jol_4di (JJc4 i4_3_cajJI J l u. 4?L111I (j_4 j-xitSLJI Jdsl y~,~, 

4 " i ^i . ) (jt^cII (_fj^-VI JdlfljJlj n.lr-i4l iii II g.j ■>> 11 4_3 »jJL j y 3 j 3 1 .11 JjixJI j l -~■ ~ > 1 
- ' < 

(<L44JJ l l-4j.4 . C . .4 lj V7l) ji 0j£ju3 L 4 1 „3.L'ueJ V ■ 4,.J^ j.l’mJI L>^Lt>- I j ■ 4 

J !~ 1 1 (jrA'j-j'i u* 1 * “ 'i 'JLA 

iludLu LaM^jl . LJjS iiytji! 4 j ■. «11 oLLsLujVl ■ I ^ »a 3 . - j 4 3 <- j a ^ 

jiaLL (ySj I_3iijl ,y3 4 jjLJJI Jbmi (jrtj JLI 4 J <(V-IA ^...31 1) ji^i jj 
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JjLLiJ l$P jfh \jaZjujlA L-uLuuJ ^CjJJ <_Li_Lj_ujJI ^J_u-u_U 4jj.l\ i JjulAJ 

^JLJl i_i3jju <J>-L < La^-^ 1 I in V mi udLxjb £)| 

^jSJ *<LLLLaJlj ^Ixll <\1a La .4jjljVl JIa^VI Juiijj Jalaicj^ ^SLj 


"ur 


£_A I^JL> LgJ^/ ^^QJU 4jJJL4 3^£LS 


. ^UjJ! ^j-l^jlII gj^tiall ^dU^LftJ Jl2 tLuIiVl ^ J II ^JcjlU ijufc 

oLS_j_ii » 7JI 11 (jr !a La j-uo^-a jjt ^ ^, <u mi > jJsj LjI . x ii “< r i 

CJ Lo jJLxA JjAU>J ^ jjl ^C. Ijjl J-_lC IjLA (JlcA l-AJ. A, C. (J^AJ 4.^ I 1^> C. 

*Ciljlj^JI jl V jjj *(3jl^LUI cLLll^l fu:Jl) *LeJJI js^^a ^a 4_3ljLa ^hil-v 

t^LeJJl jJ>-j^A ^3 ^Jl_u <gJ3 J-UJUJ « 4 jl*uiLjLU 4_^j_>\J1 L^j ^JUU 3 

aJllA Ljl^L Lj^ LIjlLaI JxlL -u j 4 j 1 IjUfc ^ IAj ^ 1 *11 4_j_>»tj 

. LaLaj 4a 1*4?c-A ^^.cuSLaJI oLoVl JtajljjJI jJLljj (1—V | 6...)il l) 4i>-JLA 42 jl1d <^3 

cjL iialja£.VI ^0 Attneave < ^ j hi jlj^_s ^«a i tl ^JLc .x^«u*i <uj 
j-iix ^a L_aIj Lc^j jj-Ajualu Lajj 4jV ‘.4_L>.ljjjVl ^a jj-aj Jj^I ^ 

<±a -cw llA JfrjiaJu V jU£jVI I Jufc .JjJl>. ^c. LaLoj 1 Jloju ...^^Lo 
^ yJuJIj u . ^ -i->Ji ^ £j-^oj-A jL^->. <J*£. j-LLlj o! 

4 j^vyj^v ill 4 • j i H \ i JIaIj ^liJl ^JLrt_J I . 4jJLcLzJ1 JLaaJI JILa <4j JoLjjVI 4jjj3 

J->* \ LajZ I Jl_A * . *^ t-H~J Vi ^LaJ CjVL>. ^^5 ^_L_U ^j_A - £ A A 11 4-Ud^JLlII 

^j-A 4-0L4 J V 4-C.J-A-5C-A JIla SL 4J Ja-LaJtJj 4jL*_3l ^lSL^ T u iJjVi ^j-2Ji 
La-a tjS-VI IJ (j3 —4- t u*_ujj 

JL>-jj V 1 Ti 1 bw .jjljuoI jj »3->-l (**3^ 4o4 ^SLtHj (JS ^a V 

j» 4 

Lla3^ . ^ i |CulUI j LJjiJI j-i Mi a! 4J_a \ m n j V (jV ^L^jV 

• 4ojLu> dJL>jj Ij j u< JSLTuj Jaju 


4jJ t^jjl 1 n II ^i-a^aJI i _ jr 3 LLtLsLj L^ . Lg^l3 {juijJ ^r.ljJI j \c. ^ ^ 

t^y&LUll t> J_o-£LJlij o ^ j^ A 11 JLa * 3 . x i? t U ol. il. a t II {ja {j£. Jj-Lum^a 

" i 

.supramental 4 -j-La j < 33 ^ cjLJ-a-aJI <?ju& cJu-^^j ^j_£i .^Jl * LI 3 JJIj 

(3_^il 4_>JL»_U jjl ■»• ' ~l - « II C)L>JLii_a ^jJU 1 ^ LjljujIj 
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submental ^ la. ' l I I c■ jo JL>JLi JjLiLa Lr j$ < 33 ~j 3 _■ ‘ 31 

•cr 4 *^ L^! O- 4 J" 4 - 1 4 _ij! Ju _>*^l 4j>Jlxll (JjvIjjui 

Jj-4 i4jvjLla JjLu^a (jic I JU J_5- Itj-iJa (jjiljJI J-iC. jijjjjl 4ji^ J a . ^ 31" 

4_>*ijJ j j'i's I I (ji Jjjis (j-aj JLt-a _iiJi . Zj..±is\t II j J^LiJLI ^IjuVI 

1^1^JJ fr Ulc. ^ ^jLaljji ti!L>. oLuIaljjJI ^aJLc. jLui . Loclj 

ij- 4 4JujJa SjJLa jjl .4 _lc,Iju^/I ^ibjLSLsl Jj-al (jx. cjLjjjaLjjJI eLoJLc. 

ji 4JLJ olj £Jj_a L&M3 i4_)Lua_>JI (jjs Lxjj ALC.'u.!,! £A JUJL jj l dJ l " 3 'VI 

• * ^ 33-) *- " * 4" Aj l ^TLlI 4 a i n LjqJI ^ jJI ■ ■ ■ 3 . j 1 J H ! ftLui j ^ 111 % j 

( ). j^l un jJl! jjlII (JjjuaaJ! SJLjtxujI JSLUI (Jj>J (i>JL>-l CjLuiIjJ ■ 1*7 1 

hJjSJl Aju-Jar. \ A 

4-J.. 1 - t . 1JI vIjL fc .jL.iu I 5j . j , a,4 4jjual_>. * jj^j LjJjiJI jjl Cuij *\ — t ... 3I I ^j3 
J^xj . 4 ik i >i j 4^ejj_i-o CjLajl*_a ^ MjLa IjJ^ JIaj (jjJI ljL>. 4jjljiU 4_utj>.jJI 
1 4jtuj_t^aJ I CjLjjJjlII <jx 4x jJI>a 4-4^.L^l JLflX, ^ ^jl! 4^ ..-a. I I oLLaLjjVI 

4 j i i ,-i « J I LMiJI ^y> 3joj£ 4X J~x£. < t j i o / .4 1 1 oLajl*JU j ,"."■ i3 j 

. iXiLLaLjj'iM cJJh jllol 

- <Uxl il-i io ^I jy* jJI 4. j lr < ? c-a LiS .U . ,>.U i 

• ^jU>L> J j-aaa 4maC jjjoj JLvjj _ jj_^J.I CjljLi) i4aJu!A • j 11 . ^ ^^>J1 

L^aLxuj Luui (Jj JauLfl Lal^ ~ i.. - e.a V tLJyLlI 4JU (^3 

• ClL^jja |»l ja£u£. jj-a 4jjS_a iXuLS (jj Laj -a ' ,~,l l a 

ji (jJ! iJa.juiij oj-l quale jisU*, j-ax-i * j-juo (jlJa-j 

Lr aIuxA 4 LC.j-uU L»-j-a- ~» - ij^liJI j.£ h~) . j m 3,*)J ^ iC. liJjJUa 4^-j 

jj ( L»_jaJLj jj-uLuajk-Vlj Joju^JLI ^^SJI 1( j^i S L « J 1 (jix • Lj -- 3 '■ ...II . 

43UoL3jI J3_j J y& A Jjisi ^JJULLMJ t—<juajJI 

d>° SjLx 3jjlj JjV i JL> 4 la i ~j 11 3 ^-a I ] | j r 1 ,*:, 1 1 4 JL *4 

(^yix j-* ^ .J 1 3jJ^ j_y5 (J-j-jlJI i-S^lla-VI ijjj-jLi- j-.i ■>, a LijJ^j j x t - »t t 
4 " ' I I I_ > a^-a 4 ^ ■ •> J ' " ' u & 4 n j-a 4 j 1SL!I J»l_j 4_t' A.'t tl J J I I Jf..i‘,, .. I 
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njrtViijJll 4 ^-Ifrbi O' O^-^ * ^V^' Lj'i -AJul 4 jcjLaJI 

* 

f y cUtilAi l jl .*lj^UI 0 ^ 4juIj 4-Sj-I^J i^yjl^j-^. pi »3 • “" Q*" A jlnl II I ^ J Mf.J> 
Jk>\ J (^JuLJU^i I 4 J <1 t-i uJLl LJ^SJl » 4 1 iimI 4^ 4-tluJ) ill. 4 4 l K II 3 J^J-O Oj^-J 

^ ^ Jfl! ^4 (dLpJb I ^ iOJLlu 

JJU3 j^jlo JLa ^yjjuajJI i^^lcuJLl ^ lVn 4 j^j_>JI 0 ^ 0 -^ 3 ' 

jjLUl lJs^IIoVI ^5 <1_im/m 11 OjjuaJtJl d<_>L£ 1 4 ; K . { ^ =r £.A j 1 is\ t II CiUoLuJj^Ll 

. « ' * * t 
^-o5i wJjJlil 0^3 {jr^^ !■ ^ *£• j ; » * J ( b _ 7 3»JI jl_£ .^V 3"i ll Cjjlj 1 j LJ u T cj! 

l _ r B S-Jj-ii-U d j ■ .-~. « U 4 j 1 LJI Cj^L>Je.>«j jjlajj > 1 — 0 jfl 111 ii ,11 ( _ y j3 i.~i,T.iojl Lc5 
LJjtjl JjJjJJ djLsdwiVt jt jrtXj In" u ^lajdl jJJxojJIJ (^yjJbjJll 

4jL * 1 u iVI (Jica 4 j^3j 4 j*l 33 il 4 I j V~ 11 jj mil i_l!ljj^ djajJI 4_»JL«^a ^jJlj (j^a 
ebeJJI (j*a 4_ul.JL 1 11 (J>.!jJl! 1_>M->4I 1 b "■' < (jl ;J *" *»■ II (j^a ^ Id i'j II jj i-^il 1 

cLui KOjlillj dj-lbJl JrOjj m 1 11 (jj "< 4 1-1 i 11 _a (_yJjVl (_gj m . 11 abe-UI J_yj3 I(Jj ■ -1 .11 
(jl5 LaK . j->~ 1 j j nii . 4 X 1 i~ill jh_uL>o «Lii>i 4 j .In iL'u Ul 4 3JJai JSLuuj ^Jj~*-~ II 
JjjuxJI 4jj_p. i~ 114j (J j^r'i . 1 1 (jjs 4^aXl m 4 JSt 4.-3.IVi 1.1 OjL Jfj m Ml l'i II 
ii_dL>Jl *Ltlll ^ i T. a ^ya 4. j » *> -^JI 4-j > , < . ~J 1 oljLi.u.a Jaaj ^3.11 4^jjJll 
(_yfl ^^LlU 4 jjji^ />< !l 4 -uLSLU 4jjL2u4^?b ^JLaTu V Lajjj ij^LajJI 4_tl^_i ^ i^-» ^^3 

(jjAJ 4jJ^)JJ b-L>JI (J^i (juil 1 u*w j 4jej3uJt ci^buJ l£JLL& g^.dJLl JbbioJI 

fjyj jj^3 V LdJ^ tiilj jjX. jjlS jj 4 jV ibjJa ljui JlS - J3«U 


4 -l-m - > Jl iZjL^jjJll '\£- Lo JL>- ^JJ 4 4 . 1 . l~ 3e_a 4 j ii-iLa. 4 jf. Ij tl j c 1 ,~., 1 1 ^_a 4 \ 3 1 
ij LulU I bj. b |eAjlj iOJLaJIj .4-jJVI jxLuliA 4-b n VI ■ "> ~ I . a j .*1 1 1 1 


4„ i f .^j ^iibuN^fl - i~»Vl « iVl 
l^jjjJll IjLi ■ l-» . .Ij~_< . <■ 3 l i ts-i' 


iJ-a (j n 11 O 


<.I r-t« . a3-» jl Oj jjj JiLa iLiSj_>i M_*-3 (^oljl J ^o i. i J^~i ml J^Lx. (iJjLi u^il I 

i ( j^uaoil_>.Vl 4JL^J 4 In i Tl^JJ LJjiJI CuL£ (jl •>> !J II j ■ r. 

jl JojLi.1 L^ji jii L 3 - 1 I 4 14 _ | i .ii_ -k JI CjL^jJlU (j^3 jbuj.n .i"l jb~u3.ll 

.4XjjHa 4a. > .i, ii.-w (jin 1 nLv^ CijbjUj 
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CjUsLujVI (jL) ii <1 1 ^jJI (J-jJjJl j» u l £ ^ .'.\l .nil J t-A /1_H T Jj 

j l w.1, 1 ^ya LLtI t JjUl il l ^xau t^jll oLSjjJLL) < Ui* 1 1 

jf * 

5jjulUI ,j1 tyJLc. j M.f' jJLc jjIjJI . ^i W> < I I 

1 jub (Jioa jul4j . jjUiJ I i *11 ill <i*l (j_j£>3 -b 0^ 14 . l ~^ 1 " i ff <il l (ja 4-jx>-jJI 

Jj}LSVl J.* . ^£ _isJI ij 2a cL>J (jJI Ljixll <-jj i l l (jjioLiU dy> <-j9}1j-iVI 

t j 

A A 1" -r- a A t . v <J ^4 Lwjb-ut gjl iAC. I ■■ ! I *>“ J JjLaJI 

(jA-» j ■ ■ * "■ ' I ^Jol_i_i (ji d>Sw«j Ja SLjJ^_JI d>a 4 31~ >11 cjLLDI j h i . i i * Lj>a>>- 

4jjj> J^Vl 4juljjUll bJjSUIj t4juj mil 4 xjusI^JI 

ffjjb 4jL>-1 V $4jOJl2j 9J ^LajJI (_yi iZjUa^tjjVI £ljjl IjLiill 

3 A j Ul l u J; -^-11 *'l * ' 3 a cLsJ £Uj-uuJ JJU&J Jx<3-9l ^ q ^ 03^ ^ ' 1 1 

^LajJI d>« ^LLaJaJI IAA jLS (jj i_3 jju V . 4-evjJ j J i» 31 1 Lo^-ajUajJ 4_uaL«Vl 

^ ...-»■ II * belli j_y3 La!? t4_iAjJb JojlrTX j_y)3 < A 

0 <x>Ji\ i.\A 

uj it-3 jJ_iSL>J tjr Cjll >,lgj imjJI j~ i nil 4_>jJaj J h- la J I ljJ> (_y5 

^sJLaJI i^yCjJI JA bajb Li-V a ^ aj a I. A II j jl 4 ^U ( _ , ! * >-l-*-J' ^aJLaJI (jl 

. jiul»JI lilli (jfS Uj i^qjvjLsJI ^bj-bJI 

jUejl JlLa 14-t-iJajJI 3jj_*J,l 4 a-jI (jA U (jl 4-iiJbj-flJI 4-LA g-)bj 

LjJ j»jJL oLlLjjJI Jjuti .(_yC._jJI J£Jl>- jjbejj i^l JjVlj i ln jln^rJ lj CjljljiJl 

t ^lal < 11 {jA CjLajlt II Jj rt~i i n^j ij_y»L4^?l ^LajJI (j Ui nj jJI (^^tljJI J-J-C. 

jl^sJI (jJI i(_31>JI ^ A j' ■ '•* » ! ' 

Jj~. a~ 3 jLc) VI fjAA V .oj .h! t a tiJjLSLal V tiLl (^aj 4 T- ' * *• 1 < '- A -' 

- ty li.ljJI iiuJL>JI^ ^juuajJI (JoiuJI Luajjua^-j ><Lu^>JI I j i n‘i \ i^v> - 

J j ->■" d j i A S <L>JLxi. •-■» « 'I ^j-ublil 4 l~i^ ^nl im* <<i i ii rtl~ V a j j i «* t j 

Jj^adj (jjJI 4 ii i ^-i ♦ I I Lj^LsJI {jA tj->- ^L3 _i (jJI (J->-A-ll 

4_>JL*J,I tl)JL>o . 4 JLj.».a 4-jjj t mi CaL^jJlI ^yAj-jLiJl joJLuJJ JaIajJI 

jl 4_■...->.11 JoLwVIj oLjLuiJL] 3.> 3 111 ^jJfcVl CjL^JLjJUj jlisVl ~4 _■ i a . ‘ x I I 
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3-£>j-*_ 4 V .(_ r c.l_jJI j-±£. ,jJaj_a . LJL*JI ,Jl>.IjJLI —3jj_>J.I 

iJjLuj ( _ J y»-jL>JI J A aj (jiJ 0 ij il l ^lJoluJI (ji Lu-ajj ij jjl .Sj^iiLyo |>Ijlrta 

ol(j-a I. I j 3 « )J 3ji> jji£l Ldj£ (_yjl ^ /l " 4 _lil^1 jJI ."il j 3-> .tl ^ Jj" 

(jj® - 4jjLtJJI <LuLstUI 4j >*wjJI 4 jJL* 3JI Jajljj jjl (_yjl 1.JLA Jjju Lsjjj . 41 . V~.1 1 
£)£■ <JJ>—3, 1 C I m 4 (jj-J i4 _ lluL U I 4_lul>JI ,jLLLII ^Jl cl.tfUl ^-ULo 

ji SjjulHI 4>.jVI Cj^- (J ^ M t. i ^ j ‘* < M >_)jikJ.I j .X tl ■ aMViMI 1 ■' 
4jjloL>- £-La jJI |»Jl 2-4 (jj jjLill i_3M3jVLj 5 U ,"j 11 LJj£U ijjSL) jji J 0 '- - ■ .i!jJl>. 

. ujS.jaj 4lajujJ,l lillj (jc 4 3 iTi.ir a 

^xj V (j! ■ L^OxuLj Lai a i 4 ju1j 4_L^ 1 Jl& ‘ ' ^ItJl U 

xlljl 4 > Lg-J |_yjJI ill Li 1 111 - >JI (jA*j jjjLj iU 3 4 ( _ ;r Ji3 . IjljI (JLlJI 

JaC. 1 4_a J-XA ^ > L " 1 1< 1 *1 V . 4 J 3 U 4 4JLjJaj .(<JL*U jjlSi jf JjiUj (_y3 u ; lax I I 
ilUj (jl^ Ijjj »Aj i A jl l 4 l**i i n)Vl o .X £> < li 1 ijJL 1 ^yui>jl J Mfl"! ! VI jyju V -■ Mj Ka l 
*■ . fl 1 * 1 1 i4u^xjl ^LilaJI jaJJLdJI ^^ulII ^5 4^aa£ ^jLu 4 J C&jL^ . !>■>./< 

'.> * 1111 i*l*t i-S^jCI ' 4 JjJLa 

tyjjj-ajj x4jj^<u La tyjl jjl (ftJLxJI (jl 0 Jj-^3^>JI lUIjjVI (^yfl w 3 ,-_. La 

. Xa* i_t — 3 jJJIj <jj jJlj jljI jjJIj (_ y fl j .LiijJ.lj (jjJJL) 1 l~il j •>. >Luj .“J _■ ■ ajj II 
i4 _ i _ i tr\ r L^LL 4c j-a- > Jl 4_i juJLiJll 4-3._La.UI 3 .C j.~, I I JoLajVl (_ylc ^ . -I ■l. JC ■*:.. 

.(yli-ljJlj (_y>.jljJI OrUlLJI (jjjm> (jru ...I (JSLij 4cj.>»jH 
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: (^ ^Vo „ \ AA \) P.G. Wodchousc .«._»(\) 

4^jVj^oJI ^JoLmVI ( _ r 5 1^j -4 jjIj^JI 4-i.ujlI^JLj JUcj jj\. y,& ^jL£ :chimera t^^SLII (Y) 

- (ja*. yiil ) jLjud Bjj^j JLui ^yA SjLl ja^jj Xul« 

, il~c ii^ 4 .i i ii! .iII ^ f ^SLi >_^q i jljLwt -( „ mo) Jackendoff (Y) 

Consciousness and the Computational Mind".' _^> j^jJU 
Jackendoff, 1987,1996. (i) 

j— j-jlUI gCLj jLSLaVl JS (jLj Jackendoff, 1987 ,j>a 4^bjL « .a» *ljt cJLLa .^_i.K. 1L> (o) 

^ ojiLdl cy j±£j sSiewert, 1998 : Strawson, 1996) 4j ,„•>. oL>ik^A; L^r. 

.(Crick and Koch, 2000. 

((Freud, 1915) "The Unconsious j^jLi^Ui' ^ <Uli> ^y (A) 
,JLi:(I5oa_ \AV) Lashley Jjl£(v) 

Lashlcy, 1956. (A) 

JSJ 0 .i ml .ill _jj ill ^' c J-yUa>U .4 nl*4 a 4.« li 4i!iLa>i jLS-iil (_y SlCVCnS, 1997 y£. (5) 

.Melzinger, 1995 jiijl .Ioa 
C rick and Koch, 2000.2003. (t •) 
In Defense of Homunculi". fijaYi LcL&j” (jljJ-aj Allncave, 1961 JLS-« jJiil (\ \) 

. Uclj L-jujui ojaXxj .^SLxudl JLa iaUJJI ali j o n n U, * a ^ 4£.l^aJ 

. LuS t j Aal ,‘i ^jJ| o^SLoJLi La Jl>. ^J] 4^jojIi OjxuLufVI 4 

(ybLj Mr , tA3o) Hadamard jUlju^elb. pY) 
^ya^jill (oixJI (<lc.j . t5oY Poincare Labuij Hadamard, 1945 >JaJI ( 1 Y) 

Schooler, Ohlsson and) (Sjjjj-I ^ ^i) La j£i (jSL-u V oL > L.c oy-^> 4-uijis 

.(Schooler and Melcher, 1995 : Brooks. 1993 
•((4*^jJI) 3 y* Uj yu JjS jjjJAj ^1 i ,i*».j : deja vu y LxjjlH (t L) 
^4 i in in V i a j ,4^al ^ju . ^3 ^y W II I j jt Sacks, 2003 (jiiflLlj (\ o) 

Cj I L $ I a ,djL>- 3 JLC pMjyj d n it 4 _il a r-... | JSLub ^_y 5lfll‘a ^aJL»o = '■ > 
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<GVjb~u Iaa OjL" o'^J' l4! >^' OJ-> ‘^-J- 1 

. <LL^JU 

■ _-. .->» {y> .diaJI ,>*aJ 4-Wo-d 1 *-"»t -»>3 .ol5jjJ.I oUa L> ixj (n) 

a .~.l-.II I a ..-^j ll a . 'i i~1 l ol jI-lj-^I 0 ^.V. 4jj1i tiUi L*jj 3 ■ ji L^lo^u 

.-uCj 111 alxjb Cx ^j~ • '^ insular tladj ^ Al l (j4! 4jjL»Di 

Kreiman, Koch and Fried. 2000b ^ S J>«-M 4_.±iJI oULuj >Jw>>3 (W) 

Kosslyn,Thompson and Alpcrl, ^ ^-uJoLlUl i^ujJb ur^jJI 
Kosslyn, Ganis and Thompson. 2001 tO'Craven and Kanwisher, 2000 :1997 
J< \-.I I j 1 . ■*. a u-aiJI «L>J J -Ci .»a 4 jjIj 

.Tomila eial., 1999 jJiil .oU^UJLI 

ji ; ...ii ■ r^ii-,n . u J.^.^I U*a jlbLu V LLu . a. ^vxiilj *li«i Wegner.2002 f-Lii ('A) 
^ a - A ~l U i J.*« a Ij* ... a 1 j V l i 3j O -w .oVL>JI jiiJ -AjI-J-^lU i _jG al l 

lj-. : lj-...A JjljaJI o 3 ^^jJI iJl 3>U ijLa Ci^u :>>■• o^i 

JLjJjj ^£. J j‘ ■ •■ A ^LijJt ,>» le>> ut ■ <l * 3 * ! ■ ' ' "* ^ U3 J “-*^3 J*- 3 
dLjjjuojJI oUoLujVI Ja . Lf£>>. ^JJI idjij .cdj-i-U .^l^a-VI 

‘jslaJJI 4jS>aJI Jj 3 _jt Aj£>»JI JloLUl ^ i-aJbJ' ^>1) 
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Ijl>- IjLuu ^Joliej4 0 <>ia~i <j>» Jaii 
(jl »(^1 j^} Lojj 

lIijJJ -fjjj . Cj 


a ■ ^.j t jC »... H j d > v j Ij *■ ii qjluiVI 4juLuJI 3j. <uC 4* i ,i u. 1 1 J j i i rfxrt ,. 1 1 cJjLu 
(jlS .Sjuvjjj 3 3j jU i Ifl* i A lj L*_a «jlA J£ j-Jl LlA . J j 

(^Jk ( _y J C_ 3 JI fi - tA l rt ll JS fU-uj kl ^ 

jj ,ji ' '.->- a l iji (jlS . 1 j~l aM~Mj 4_ujua*JI LjLiJIj 1 JajJI Jj<il b l AU 

LLoLaIaI Jjua-flJI ,jj& Lo» j-Jh La£ 4 J 1 <^ l«JI ol if> l I "| J^' tjic 

(jit i A ,-,< 1 1 . LLoLoIaI (jjs Jjal 3 JU. u^SLauJI (J*I>*j 

.^uLulS^J ^J! (_£jjj 4 j 1 1 ft »11 JljljL^Vl 4 JLuLui 

ji 3 j A ...lAll r.jji (jc. j hi I I «-3 j in i 0 A 4 J (jj ) a "- 4^' eLaJjJI ( J) ^ J 

1 ^■,-. A. Jjiao 4 _ijLSLalj £LajJI (_yi (jX.j.Ll 4 jjI» CjLLLjjjI Jj»»j (jlc. i4_tlijJI 
(ji (^U. J2 j>JI er—jlj <j» - J£ -cr^ ^d-*- 0 

j r- 3 iM q \ Aj^Ioj 4jV > j A a ^X-^U 4-u_uax)l CjUoLjjj^l iJsLuu£l 

1 \V\ JL3j» (^ _ajjl I C. 3JL>- l ■a- . n iLa ^'j 

j ...a-, J*Li jLLsI u^-y ^ o* -"Scientific American" 
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Ijub JiLa jjSj Lji ■*' ' _i (jjj La Cl Iji< .1 . 4_ili»J.I CjLjLdil djjfc JS 

.^I^JI jXf.ll jUaVl 

LuLlusj3 £>£. j-jjlj (Jar. CjI j ia-> j-3 £~ujj> 'jji LigjjLLa j£j^> O* Ljjj-I 

.1 j'.i ■ _,. ..i ' t i ^ a j i .j ,(')y* *r ^ Nature Neuroscience" ^ La>l_jj_ijj 

. 1 j~. ■ i r. a ! '. a j d t-i i lj~.tl jLSLaVl (jja 4laLLll 4 jC^q j JLI dJL£j 4 juLI) «-—iL rV SL] 1 I Ju!s 

<a3cj 6 (_y3 T’Jj* (_$lj 4_L$J 4 mi A iIiLwjJijLa 4^jaxa (JjuJ LjjUoj 

r* 

^JULI Jdis Lig-jJ^. j.j. 1 I (_yji itLjjgiJI (j<i *v f ■ (jJLc. »4 j itt lf . 4 W in a < _it n- il 

JlC.1 lLILjL&j iCjI_l! 3L1 Lys^_* L>jJG ! In .11 tUrb^fl ^JUd .4-ajLuaJI (jruljjflJlj 

_ J^djL^o (J^ i"i i ^1 i im m a jLLal Jli^JI jILsVI . {j £ oU m"umI iL 4_Lti3 

j-±£. (j^a . I aj a c ui «_lU j (jt (jn-xTi-jj _ 4ja-LliJ.I 4 j a I « II oLil > t I I 

* 

. ( J.j.l.aoLxl!l J? 


jud 03"^ O 1 


(3-4^ u-TjiS ji<«r. ^ ^ ^ 

jli.«4»J Ij (JHh.T I aJLSLuu4 

« <LLmlxU^?l <1 1 i.l All ^jLu^j3 ^yA Jils 


wu^ujLmVI a i a ,.. t Jtt< LjI i ir)j-aJ 1 

9 •* 

(j-uj 4_>l^_dJI d . J . U ( _ y 3 JLdl->- jjS*- ^jJljI £gjsj jLsul i *jl>o (j-lc. ■ ~. ■ ^j -- 

(]^4 4 i i ii (jja _^i j»L«l .4_uljjl Jill^LoJlL! 4 j£.j_u9jJM «LlljL»-Vl 

, I 

,<Lajlx<3 CjLjLu £jjdjJ <U>-jJ.I djjb (_yfl ( _ 7 i^Lj La i_2^ju V ^^gjijjJU (jaiLojJi 

J^.lll .1 ^0^1 Ljjjl Jjj^^jjl (^jSLaJ (_yj.ll 4*.jVl (_yic. _^j5_^jjl LuJjLdd (Jjjtjj 

£x2 (J t -rj ljL4>J . (_yC- ^Jl jl ( _ r C.I jjl jl i, > m **iMj (Jii t II 4 K mi l ( _ r nd^j^al 

(^C 4Jj.‘i m U 4-j jj^a..»JI CiLJVI (_yJ) Lai a ~i (Jjjua^JI ^SLa j iSji. ■ ■■ > d I K 11 
■ ~i^l « A .VI I jmVi (_yjjl i~il j *1 ...II LjJLz>. (J^l t'h ■ CjLjI j j ->JI (j j3 il!l_p^M 

.liMjjVI dL>uL) 4jJJIj 4^-_^jaVlj 

^ylc. JLaTutJ _ jJI (jjil m-vVI g j W 4j^j _ 4j_j_aLL 4JLa> 4_il ,jt (jjajJLoj 

d j ..« II iiljL>.yi (jja djljAaeja jJlus I (_y£.jJLI 4jjjlaxJI dUsLjj^/lj . f^LajJI 4JL>- 
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-i~l l • U.j ' VI (juuuol j) dJuxa djjjt i~i djjJbUa dJL>J d£ j ~ i 1^ 1 a ( _, & 1 
CjUaLjjVI uLjjJLfl 1 .-wl 1^ 1 ,p «. 0 jn r n (i II J ^ 1 ' ■ A-jl- ^ iL-L 1 »I 4 j 1 h LuiVI 

- ( _ r C.jil 4-U..r.^l.». 11 

j j. 'ij A j Lit w » ■ ■■'' . 1 ...-> ■ ll j (JjjjtJI 4 Kim a <_Jl 3 i(_yCjJI j i/ill£ iLjj£jl 

. <4J 4fj~*i ji ■(_, '■^‘*'1 jL^>JI ,JaC. (j^a LJjSJI «j-* Liiijj j j in fit! 

(_yC^jJI j-u; : \ 4. _u tfjjJI 

f' -»• 1II ^ jJLa (ji jii.1 -I -► 11 j»L*JI illjLull fjjS j. AalU d_i 1 j I ii~i I I JjjJaJI {y> 

(jja d I.ij L d dl ... t ^LaVl (_yjl dlljl JuIljoVI (jl <"£l il—d-L^JI (_yJI ^1 L I .J 

4 juljJI d 5 . H I ^ A d .*C. .^.t I 1 « 1 l j'aI. 1 At £_SjJ X~i _ V ^jid.ll) djjii ilajljj 
i.l ill «a J-S^u 4 mjj1o ^4 i^l^JI IjUb ^bI^-l) - d I ■ a i 1 i. tl <Ufl jI 4 <iIn ill |j^ 
. jaJL*JI (_yjl ^ - Ur-y~J j jJI (Ji-l-i !_yAxj (Ja-A !( A 4 M l d't l (jfl 

^LoJlII (1 jJLa LjM->. Ijl*.I_j LajLijI (_y£.jJJ d Jl I^it II diLLaljuj'^'l (j. a in i) 

■~il Ul .~j\l I (jjSLi V L«jj . (Y _ M ^ ■ ■• ^11 j ^ _ Y ^ ■ .■ ^ II : < I j U CjLajLul Lqjjj) 
■ U»jU r-~. II j i-iljlj a II jlitjl j^yjS diajjUJll (j jln l id II _^uiL^a ,_)■>■ J^a (_yCjU 4 j i u~i * I I 

,j_j£_j J^a ^yCjJI (jl (_jt .^LajJI ^. V i i a 4 i J d jJI d^ j.». a .L I (_£j_>-Vl ddj-jVl^ 

* 

(_yju i(_yJL*Jll I I j » .^1 _ M ^11 lid II) ^LdjJI (j^l d Ul. ..J itl oLjj * i ii II (_yii 

* 

£ j ■.' a" II IJLA (_^Jjj . (_, ^ j “kJ I (j <*i dl l (_yji (JiiXI dj i_jJ I >11 (^jJI ^^dJI La J n f 

.(Y _ IA .i.rtl l^ d... A *» "n 1 1 Lb jlI'Jj V LJjSJI (j V i(_yjL^jV (jdj^j ^yJl J a^ J J 

VJ i_3j_jLj V .(^A J■ -- * IIj (_yC_j_j jLSLaVl (jJl Jj_loj_II L i >i . j i —«j V 

•jilLu) (JSLdu al.^^lj (_yl>>tjJI (kjA^LJI (yi I j I j" 1 3 jLIj 4jaoJI I^jLjKjuI 

4Lw»jJJI (J-dtijjJI :T d.uu3jiJI 

d_L>.jL>JI dj|jL9.jU d_iLa-~iill <I (j a h« a (jl iAjSj^JI JLuJaS/l ^a _j. ud l 

AjjJLd d J ■ ajj JjolI J Li . "J~~J . djJ_JJtai ^XC-J d.J In 4~>j dJL3_jaj djJjJJi JL*jl 
.-.1 ■ ,.K« i i I Aj l I (j£L«j .(_yd_jJI jjjuIJLi 11 g~I i (_y3 .■ U ,~j 'j V ljL>- d m m aj 

. ^ IY JjuadJIj I Y (Jj^aiJI J d^alc d jM I 


(jt 
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A-ijk CjUASL « J jl AJLii/a Ajill (J^lj jJUi! <L>.j! £<a ( _ T C.jJI Ja l »~j 

(jfJJ (j-« jl j~ -w Vlj V " I I ^ 1 A 1 j 4_>.jVI 

4-iJuajjJl (J-«tj*-!l Cy 3 (JjLa i_ytJL>- (jit (jj5j idl!j VjJj .(JjuUJ SjJUtILa i~ilj l ...a 

^jjl 4. rt . j .. lia j .jjftijjl jaJLi ^ l.j j-Jjj j^jUI SJLaJLsJ.! iiiljL>.Vl ^.a J^LtUI 
^ JUAi i l l jd».UI ljuk (Jju v j gj»JU (Jjfaa-j (^jj ^aJLaJJ A__JL>JI aJL^JI ^ j^_i -»• t" 
j c. j»11 _ \ i i« n II) ^ 1 -a. lJ I ^js Ja-jJaJc-HJl (J->-ljJ, JLlil Jj . ■' 

• {J j ~ ~a- a JJk I juk (_£jj3t>s .(_ r C.lj]l 

5. I n. i^i il l A-ij^ajjJ! ,J^1j_*JI £-a ' Ui ) jJifkVl ^yiljJI jL^_>Jl JS-IjlLj LaJj 
AJLjjl a A. . » . i.,u^ v A_i£j_>. dL$jJ i u . Ij .i u d_jL^.ill (j£La-i t—ftL£ j' j ' . 4jl j t~ift j.ll 
(j-il SI> uri^3J 4jil> Ajjju 9 Jjja ■ AjI juJI ,_yft Luij <_4JaIo 

,(Y_ U p.nSI I) 

A j i ii -> JI uftljJoVi (j^a A^^lj ijj.a o 11 Jj ->J A-jSLa-ijJI A_a»jJll Jj liaj (jl (J « ~ '-*■ j 

ClL^jlui ttliM lini l l (jJJ jaluJJ 4j^j-a ^ij jxC Au^aLaVl AjJLjuJI i ijl. ..I i 

• (Y _ \ 0 Y—I Y i ii nI t) (_y£:tjJI j jh . m i I . 1 l __ r a < \.~) V A-ixajj 


Aj .‘^«tl Lj jL>JI Cilftjtojl :T AjirtjjJI 

• A j i »i. > .jj JLdJuaj IjU*. JajljJLa I A-^t.»i/n 11 oLSt.i.ifuJ' (j^a yn.- \ ^LajJI » t * a 
/ * y9 / 

»411 LjMJkJI ^4 l_3^Lajl ijJajcILo ^1 iLlljJLo (j£l ^JoLy 

^ ■4 i^AJI Luj 4jH/Vf lj^L>» £)«4 4 jI g_>.LtJLl « U 1 ■".. il l 

^4 oLxSwuaLuJ mi l (jJZ 03^1 -4-«fciLiLU 

. J i+^yjuj 4o^ jiUU La^Uj oi 

*9 

U 4J4> J1 lj-JL*-4 jjLlll 1-4 Jl>. ^Jj J ^7* < 4jt <jr 5 

I# 

Jljj-JI ij-a jLSLii 1.1 *> . j_-aJtJI J j ■ a a <—ft jt~i.')l j_iiLLj . (jt £.jJU 

a ■ ^ j -i a ojLCLcul (j-tsl(^3 AjjlicjjVI A jl a > II i^lsc-lo . (Y — ^ ^ ... ^ 1 1 ^ 

.(\-Y ^2i\) 

ijliil ( Jx u. i j (jic i(J^L3 .(ji->*l nn^ltj ^Js CjUs^LIjVI ( M~ire3 

' AxftlSUI CjLft jCoV! . (jlTLaLLa i_i!l ij f.j juj I ii _i‘ft A.Lj r-r .j q .1 ^ w.a A-jjj (ju 
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Jai <jl ^vjJLI {y* - 4-j^JI ^jLlII t_dJj ( ^a 4_jj-p- Jil dJjjL* 

oLa-JLxJI Jj^j V Lcjj^ J->.jl4 4_>jLLII cjLs^LjljVI Ij U u T qI 

.(V—\A jft.oirtllj 4jjtsel5l 4_>JLil ^_}JU {_y& (jlni.tJl 

^4 miill) (_gjjJuSJl lijljjVI V _}l (JSJI 4, - ij rti Lj- j'ju i £.Vl I ’m<-) j Ijl 

i . 1 '". ~ r ~ _La) <Lxlc. (jl La 4jjasLiJ JiLaJLI t II Jo l . A i 1 1 1 (_yic- ‘(^ - I ® 

l*3^>- ‘ .»4>1 ji 'i! ^- U ju |*i jii II ^jjC- (jA . 4 n tt~i ^yA 

i<LdJboJI * i ^ ' (_y£.ljJl vJIjjMJ (^LSLII fj » * 11 Jo! i» i II j a ~ i»i jj .^j>-Li i— 

,^a 4 jjl».jJI 4j. vi~i.ll SjUll i n at Lajj i4 _&jj 4_ujl!I 3^ • (^yCjU 4 _uu^3JlJI CjLLsLjJj*^! 
(j^« ' LaJJ •(_,<?! f <H q<^ 4II j»JLo-a aL>J_j 4-yaL«Vl 4-3j-t a JLI Ji-a > x > 

£y> <Ua5 jJvG Ixjj .Jliil (J-j■>•*■" i 1 * ^ J ,‘ »<*> »II CjLLdLjjjVI 4j»-j1 

ur Lu Lcjj JoLSjJI jjl ‘IJJolaJ j j. lV) LujJ - gjvLllI Jjud 3vl fl laje-a (JtCUj3 

CjLuxJI dJjJLAJ 4 All.sr.4 4->-jl j^Lje T i j l_4Jj . 4jlsl£ (4£.J ,j-a Liiij 

olibjVI o. >.A (_yCjJI Sjls-j /oia^vi 4 A i A -w Lea <^LtLfl 4 A l~. V a oi^ji 

. 5j j ^ n 


AxmLtfVl JLaaJI^ ^u^xoJi : 1 Aua&j^J I 


<Lu^dL>Jt o,IlA i 3 mh^"i 4_xjlu^jC Lj^L>* icj-4->JL j. A n i<gl jtjjJuaJI J j <^"1 1 

lil jl 4u.jui.A.tJI 0Jufc lil .^Y—T 4 j>JLJII 

* 5 / 

JCJ^UD 4-AJ .S^JjLj- 4 ^->-3-1^ LiUj Lllljjj full idl J-A± 

J^L^ulaJI — Y i’ll 11 i iiaLuuJI I«^ t A ^ ^33 J- t,u ^, l - a (3^ Jj ) 1 1 “ ^ 

• 4_lx^2JuII Ij^LscJJ 4_ljl-oL>. 

JjLuLc,L) 4 ^ loLLo ^_Lc. jl «^JU tL>J j 11 (^-O 

£>£j )jl Ljjcl^ ^i tn \ (jt 4j>. V . LiljjJl 4j>-j SjlaC ^-jla3 . JlSju 
dz\S J-UZ 4J.SJ iio cLs^—ilu ijubj *(Y-Y ^tti <1 11^ 4J <LujjLui1 3.X 7i C. liJl x A 

e 

^JJ jljuLoVl JjLo 4jjj^--us dsjjM clll. \ A 4 t i.nT. > II CjLIoLlJj^U 

q^*- l ^ L>3 4-jJLc ^ ^ ~" 4 1 1 »LLft 4 _ljl_>-j 4_jIvJlj jl ■ a " > ..\j ^LajJl ^.i 3 a 
* ? ^ 

ij * fl i La 4->-jJ 4 - l i nl i I a 1 ^*11 bl , ^V — \ 0 p • ^ "j X—\ Y ^ . .1 a 11 j 
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4j^jVl .x Vj i J _ y £.lj_5l tiJIjjVI 4_>-jJI ijJJj (jjLSLJ! lLIj 'd>j 1 Jl 

.^^Vl 

^yjj <UjjU3JlJI LMiJl LlLjlS lij . Lulj (jl j_y3 iSJULlU (jSLaj V 

j_ui L^SbLAa ^Llj (jLS I lit jl jl~°i VI jjJj V uiUi jtJa <3jluj ^>.03 13« I I l<Uj 
JaLJuj <ja (jj ^ru it_3jLljLj £|j viljJLa i Jaujjj .4 - S Li-iS) (ja S.t 3 » II ■ iU^> 
. 4aoli- 4ajua I g i a JS JXa3 i34j i nl»»l .JL3f. jJJI JJUuLo 

■ » 3«l lj ^tj^uaJI j j3m~ i. ll (jryacjj (jLajjfll. <jiuiiII SjjSjJI (jjSj (jl jca-jJU (ja 
jLxjjC. 1 (j SL q j .(Y-Y ^ i i i /i I I) «UcJlJI olaj 1 «.a 11 bjja f. 1 a j 1^1 ~i 4 j ml mVI 
1-1 . « .a J| I 3~ i I I II JL>JL 4Sj j Ui.ll 4 jaoL>JI * .■ '^»~J .3j_uLa SJLfl-C. jji-usl Jj.a.tjl 
O-L&J 4 j I i iI .m iI 3juL C. (ja ij^s- (Sjlc.) 4j-a-tJlj .lIILL* 4atJj_Li3 g,f ( _y3 LjjL>JI 

, 4 j i^>L>JI 

Vjl LJjJl ub^l :0 iUjuOjJJI 

JaLiJjl <4ajjJI ^yjl (_$j.i/i > II JL 4 AII <ja IjljJj v leja- <-JL>o ^i~~i 

(J’^ jua-J I £jJL<JI fjjb i4-iaLal 4ajjJaj liijauj i4.jSb-i.uJI • ■ --» «H 

Jia . 4 ju i.LllI 4_jSJa»JI fj i ill (jJ\j £ 1 •>■ 11 a II j»jLaa tL>J j Jjj la H JjJcu 

j j r 4- jja jJJI CjLSjI hi 11 (j>n ■ I iJiVI l _ rr Lc ijjiLmVI j-tb t _ r aLaVl . U 1 ; I I I .'ia 

.(Y _ 1 0 pmSU g r _ I Y r ..ml l) 4 _uJj]| 

!_yS 4jjlj (-fllieJLI CiljLiVI J 3~ i i ‘(_) 4 .* ?JI o^uaJI jijJLa *L>J I J j ; -"~| "j 1 1 Juu 
Cllj jILuJJ (_£j3iea (_yi 4aj>l. M i., l l ^yJjS/l J>-ljJtl (jjSa IJlSLaj i^jJLtll 

S f 

JoLuij L j .jlj ■( _, jj> JI ( J^-Iii I I yt.JLa.a jJoLLa (_yJJ SjuLc CjljLjuVI Jj>-jj . LjJjlJI 
.1^ mu < ( ^ .l i ^i t I I J j~ i a~ i, l l iIn i.^ iLVJL (_yjji ma _jJbLia 

^ J.^.»ua ijJljjV (_y^JI (_jul <u~> -VI l .jlr . jisLia 

.(Y _ ^ mall j Jaj^aa 

alojjVlj ^3 _jjJI (_yic. (_y4j^JI ^jJLiJI (_y3 4 _jSLjjUI 4a>.jj.I Jw> J m jxj 

.^laiVl 
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i(V-V JSLcuJIJ cJIjjMJ 2uj^JI jLi_u_4 t t yJooJ t jl mi, U \ j 11I I <J>-!^-U 

£ I ^ jl>* I I 4jlju3^V I 4 <UiL I ijUi 11 JLAJ oLljJ 4j ^JLLcJ I ^r.n> t s~\\ I C l xl 1 1 

^t_>.jJL! j,jr. *(V-^ *\ ^.'■ siW'j (^,-c^JLj 4 Ini IjJJ 4 Lul^aa Jl LjGeU 

jt ("l J A'l j (_$j >11 *UelII (_y3 4j j u*it II tiiLLsLujVI LjM->- 

^1 4_i_)^£Lj C-fjyJUJ (JSLcuJ (_yC.ljJI liJIjjiU lit i " Lull ( _j_a_jJ g LJI jl.. r n I I . 4 1 I 4 La 

• 4jjj-4> jt 4 jjJ 

4jjUtt|j 4jta(jJ1 CiLLLjjLTl : *\ 4 ttS tjJll I 

Vj - ^ j ■■-*>«'I lLxjIj^JI a ■t j> ^ j'’' >Sj3j- J - a olaSLi-aLljj ( jr Js J^CJI 

•» y 

. LaLaa Lulju 3jj-a-a Cilaj ((j,^. 1 ...U) (j j < .-it ,11 (Jj-Jlall (j-fll loill i—<-ijpJI Jljj 

Sf ^ 

3 4i^~ ... H I a! ; .1 3Jjl*_» jl ia-isl-i (^Jl 3j- lS l 1I LjjljJI »«.a~i ,jSL«j 4jIj_> 

(jl (jSL<u L^_iLf :4 ju5Ij 4_paLaVl CjljljCLa^l .(L — V ^ mn II) 

(j_jSLj (jl (j^a . bjUJI 4->L j-~i I I II (JjJjlj (_,lf. 4_i_»_>.jJI 4-JJulJI (Jaxjj ‘iSjr^ 

jJuu _j_aLM La Ijufe^ . 4_*-2l.5 4^a. V 3 a (^JJ eL%UI (jja 4 _i j I LL 

j»JLa_a (j^a i4_lui£L*JI .jX< II j^JLc, .<_ol>JI (_,_!] j L ij j-LajJI ^JuLa (jl^J 

» 

4_! Jui_a^ 4 jl 3I J Jajljj ^1 ^ j ■.. 3~ 11 I J_& Jj j L ij . Laj_a-C. 4jjUt-a ii 31 Lll g-Lajdl 

f . 

a »a li II . t-» i t nj 11 4j^ 5JI CiLa_L>JI 3 jLc. Jljo j? .^V—V p • ■■ ^ Luaji >1 j 11 ^ L- 
5 . \ t j 11 _ 4_jjLeUI jl a j*il -..III _ a_oLtill t~. 1 .^.ll 3 ^jl>. ( _ y j 

,~.IU^1TI . V 4.1,.1.^-aJI 

Ifelf. *4_jS-jjljj-ul CjI L . iI 4, 1< «i I»» j^ljjVl {JJ £-jJI jJiLy Lojj 

SjlII a n\~'r* a 3j_La-a.a ol^Iij ( Jr 3 'Ll >~»~j C3 cJljjj/l (jl IJLA (j i» j ^ . ( 0— \ 0 i ii all) 

4$j^>JI pjt >j 4ja i^LitJ ^l_i 4 ^ja jL&jba I j i l i%~» I JJbj .(4j_iIj (jXa V * * —Y * ) 

• 4jjLJI jukLUl (j>a al ...I... d'*j11.1 JjaJL jL^JIj 

4jljIHHJLI i~' I Li 31I I JjLa ■ * l~ --~ .Cjl^jjjj-aSLlI (_yj a r I ... II ojjJ (j^jSLc. ^JLc. 

i / 

tiilij (_yJI 4jLual .^JJ i^SjjJlj i JjatHJIj i(jrtJtJI CjI£^>.j '(Jj- jJ. 1 j_J>J ■ > a~ ' »"i 

.1 a.i.^l aU.Hi (j^aj *_a 3jl>.Ij a A.^il aUHI ,j^aj JaojuaJlj (j»l_^jj V Laaj 
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CjlslLljl/l (j-o LuLaj 4 > U ii" 11 ClUaJLUl (jllll 4 j tjj£ p^ii (jr^ igJLJcTJI JlaTu 
• ijjaJJI fjji jl_^ a" i -,L) LjJoLJuJ jjjlb ( _ 7 1)I ^ LlLiJI lTV 1 j j i ii ) 41)11] I ^jx, 


iLsLLijl/I g dLLol/l :A 4,j u3^aJ1 

(_ylJ (Jiuil (j-a JxJj _ (Jill/1 (_yl£. (jpiSLui (_jjj (jj l . 5 , 1 ) VI dl ,i~i ll/l p j • •• n ~ (jSLaj 
(jAuil £yt uLlIiI/I . Lpljl JauuuaJJ (Jxul ^yJI ^,1x1 £ya £jijJLa i^ixJ 

jLu 4j 1 c. 1 i a jg a i ( _ r Ltl Ly l\ ,Jj_u! (j^o aLlol/l j-xjj -ii i~j yj-ui ^ I I 
3 Lilli/1 .1 n~ tj j .4~ii Lii a ( _ J ]3 (jduLuafej I Li Mjj c (jr 2u 4ojusL>- jjjj jjX. iJS-JlII 
4-iLlo (jjj i^jxijja (jJI (jSLdJJ AjvjjJall 4_n^II ^Jj; Ji^ul (jjl ^JLxl (j-« 

■ (Y _ °1 pj^idJIj I _ ^ p i it a 11) (_yJJ _J< i 4jq> jl JLsta (_yij 4l_ULa 


ClI < t ill) I—J 1 ^ 1*3 Hx. (_ji 5 4 ->J>-j]3.^ j mil p j flil a U dJUb (J^ (jX. ^-l.jj»-~JI (jS_AJ 

Jq^. il_1 i4jlj i~i4jjt lI.iJL'v jl C( b7 ^1 (j^a ^Ji5l j$Lu - d ■ ■ ,.l * 11 4jj_ua_*JI 


(j-a aLlil/l J i>i 111 i(Ji-l jlj pi I jj • iLeJJIj jLjJU il^ i ■"• (_y 3 I a-^Lja-aa (Ji-I-Li pjx. 

L>a aLiljUl (j^5L> iLjLuJLa Lflijj^j (jL5 lij - IjjjJ ^liSl/l liljjJJ (jr lx-I (jJJ (Jii.i.ul 

(_ 3 -Lc. i)l.Lijl/l £jx>^a j ixll ^ 1 1^1 t II (Jj~i a" II LijJLia_a (Ja. 1 »t (_ 7 lxi 


1 4 111 4l ilM CiUMllVI (j\j (jn4l.i~ II 4q-xl .~. .VI jjl ,_£| (J ■" j 11 j a -l -H 1 

• (T _ 1 * p m HI j 1 _ \ ” p mall) alijl 4 jixiL>-j 


. , _ . t 

JSLulj (J h 1 i ll j^yJJ u lx I (j^a i>l.j~ il?l <_il l-i j 1 / Lajj i(Ja-l, > ~i II l_LX 


J j »i a 6(_yj1 tlJljjl (_ ;r c.j_i (^SLaJ .Jliil (J j j 1 . 1 ) (_,Lx .(V _ ^ pm.ii.il j «-i2 

(jl jtq-^jJLl (j^a .>T (J ji i u a (jAiiil j^JI (j^a tfLjjl/lj JjJxaj i_SjJLaj 

i 

.4LI1I/I iLZul oLJl LiJIj-il jjl •»~j 


ujLxjl JLa T i. 3 .1 piJ (J*>!l f-a Sj^j aLlil/l iJJLcjj 1 aj£l J^lu La j^ic. *Lu 
SjJj (J4J 5j. i l il 1 a 4i)H-X LojIj ill Lib (jjSLi 1/ Lojj ipj (j_aj . 3j-Lald 4oijuaC. 4 _LLhju 

.(_yX.jil (jJLkJI ij 3 I 3 J.I j pi I*.~ ib 1/1 

4jjJ _ »( _, 1 I 1 1 4-g.j i~ 11 CjLojuaJI aLseJJI eLq-jt JS (_j3 d 1 ■ ■■l..„S?l 1 ii » I I J . n~ 

dJJb 4L>ol 4 j i i (JlLaJ 1 —ijlmlj _ jcJI i4lx jJUxu (_yjJI CiljjuaVlj 4 jSJ^.j 
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f ...31 1) clsLujVI 5-lSLi^i 4-jvji U^» Lyyj , 3 .“' a Jj-lj liJjJ-a CjLayL*J.I 

. g >, \Q j cLult (j ja SjjljJI oLa_ji*II jyu «Laj 4ia.& jAj 4^>.j <tu i(i - ^ 


dys CjI£.jju>JL (^SLsj - JaLJjSM CjLJT {yi ^lyit 4 jMj Cj\j j. ua‘1 ' y»Vl i .»1Wm 
3 .1 ->".. .. VI L9 ja 0 :-> JI j j i ».~JI (^3 £ '-LuoLj_U cjI yjjjJI (ys V i ! l Lj^L>J1 
(.fyuauJI *.LaJLJI ^ Jius LaJJ 4J_t*>s CjLJ^T 

” 9 « * 4 

f ^ w*>- 4^>j J 1 * a * 1 ■ 1 •"■ j *' “ 1 ^ Lj^L^JI i a il i (ji ^ 1 

JsLjjjVI ya Mill (jljub (jjSLj Lajj .3)jaAI 4jJLuij 4jyuOj jt 


(JjoLlUj JaLuj^l ^yJ oJLj £_jj 4^3 . J^-ujI <jJ] (jic.! iy° 111 a 

(jjSLj L»jj <3JL>Jl fljub ^3 .L^j>.tya jJLu <yJI jl 3-ijjj>JI JjIj-s-VI ji sLyiVl 


3 i .,.i . .. Vl jlL*JI a U ". 1 1 Jajy! Ljjjyua J a -ml (_jJJ iy® »1 i" i i VI 

, | * A i~>l 3 tS\ i j 3 ■". L 4 I tS\ii il) 


jljvIUI i_uJLu/1 A j i rtjJlJ I 

V-V- <*>. ^ 4_u>U.j) (jX-Uy^M jl yalyil JaAJI 0#>- jj>i3 Luj 

J ua yuJU _ l,j. t .ujrJu - 4 _jjlu3jJI LMjtU -l-»J yotiJl (yb-* 

ya (tyiUJl i_a>ljj^l SjlcL^us 4^e_>.yLI 0 3lyc.Vl .(V-Y ^ ... ni l) 3jjLy3aJb 
..41 I~. U .-.'. VI 4 *-jj Lajj . lioJL>. 4 K i’ll U ^yi-S/l ClLia5b_lVI £A 4 i i i' 4 ' < 1 
j .*~4 ~11 11 —aMlol (_y3 4 -j-li^ii II dry d^'yJ' jJ JjJaHj 

. 4x.^aJst-aU <J-uZA\ 

jij-pcw<u 1 1 U ^ 4j.un t II Lj^L>JI (jfvj JoLtiu-Jl ^ 

3jUcU-_a d)J-i ^ (J^! i_3M3jI J>^»j 

| _ 7 ic. 4JJ>yJ id>«lyiJl 

• SjyJLl 3 U3M I 2 L>JLu> jj>* ' Y-i ^y>- ^ luI£.L2jI ^Lu Lcjj 


LJ^SUlj jUo^ft : \ * dxui j_aJi 

CjISLuuJIj 5 v 1 r l a \ \ jlajJI 3 «.LseJJl \ ^-jLoJI 

,_y3]l 4_tyuax]l ty® >3^ -«J-y 4^iL»dU.I 


- 455 - 



J a * ~ '- J • LajLLoI _ 4 j _r rn < 1 1 CjLLLojVI qjH lajjv »-...._■! 

4, j i i r\ t J l ^jLisLajjiU g-il. * i i l lj i(_yiisLil oLLLujV ^ _■ .. ^,«il 

4-xj-ufixJI cjLLLujVI jjLi" jLL^I.a._■ is~.... n .uu^i ij ,« 11 5 .^i -li i^ 

4- u .i ^j JI cAJaLjjiM (j.a !*>S. ^ n.-i" Jjj^sLL. ^Jaxj ,ji j«i.j .(yijiJ 4 jJLiJL»JI 
La — 4j_A*Liil 4. _ i i »1 i ii ^M (_y.Ij.4J ^LajJl jUoVI J_aj . Jjiselo ^ Aj jl) 

. ^ 0 _ \ L |UjuJ I ^ 4Jj>. 

(ji j»i (_y.xj.aJJ Ll 31£ jUo>U f jK I M i l l l Uj M l i~ I I Jjjsta (jLS ,j) jtxiiljJI j_uL 

d^-*-“ J Lj^L>JI (Ji-lj (JjjlII .5j£i. a (jr^jJJ 4 jjjajJ1 CjLLjLjjVI 

<— aJLisJJ SjljLc. jLL^I (jjj Cjbl JLLa^l (_^JLa ^ylc. 4jL>.VI JL4.iJ.~l L<uj . jUa^l 

. L&jli_^.4 ~ < 1 ill j )jr c. jl! AjjlxajJI oLLLuj^t 

oLajl*J,l ^ya Jaaa JU IjUb (JSJ (Jj'i.aTJI JISLil/i ^ya (gj^oj (JSL.ii 1 ■ IjC 11 

• jLLjVl jj L i. i l (_yjL3 .(_y£.jU 1 til CjUaLoj^L) ^isLUjJil <Lll4jA!1j 4jcjjo^JI 

L^laLij ^y-i-u ^L>3jJi 4jJLjlxL1 CjISulAU 4_lcoL>. LJ 3 SUI 

. OjJlS 

* lj»*J JSLtiJl IjlgJ LJ 3 SJI £ LcJ 

J - o-x j 4£>LaJI Y . 

J-jJI £yA c , *l I l i .Q IjLj L)lj **“ * ^ CjJL^xu 

o".^jU 4 ujju3jJI cjlisLjjVlj jix-o 

.* 3j. a < /*> 1 1 <jr\J *V i » JI OjLil *4-K mi U £JUb 4_i pj>»L^3 ^jjl 

- U^J-* Cr^ J^aJt jlSjaVl ^ jjl£J\ O jJu\ 

L *'j 1 ‘ “ 

4-v j .‘ <-i» I I 4x9._^J_j_uJ l Zj r , ~, 1 , .1 , 1 ,1 4jijI ? 4 .U iitj CjL eJlajui4j aJSLJuJI (j < . ^ > \\<TS?t 
JUtL 1 i 1 af . Jajj_>j i-iu^ .JJU)t i^jjl (_gj~rriill 

l Ur i ^ i 3^ 5^° uJljjiiiVLjj iJJj>-j (jUjI JJX-L .(jjuaLjJI (J ■ -*■> ■-> 11 (_y3 .~. se. <^ J I . *C 

*Urj>j>»J oUjI jLii ^J.i. l-'i 1 1 J.ii « a IjLJsl plj-Lm (j^-aj. jlj_a i- 

# ^ ; 

Ijj-ajjoj ((_yCjJI jLiul) I Jj>.jji (jixay (jt^jJI o*—J Cry 8 * j-" (IryJL^^La ^ (JLjL 
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IjLtii t(4 ISLa-U 5-jj-^l In II o^L>Jl ^ya jj -i^ i V JSLiiu j~\ vif. j \ A ^ * > 
4-uu s\c. 4.J la f. < jr 3 4 <i In r a 4_ot^Jtl _ 4 _jjLj^JJI Ij^>L>JI 2jm£ 4^.j^c_5c_a J a 
L>UJI ^a l_ 3 ^LjLiVI !jl_A> ^» i itjj • .Jlj c t ~J 1 ^jLj * 4U J ^ (_y^ 

41jI_A 4—lxj w j 4jJljuj 4-uIj (j^i-a <j_a CjULI ^ojlcaiJ .jjl * j x>. 4juuua * I I 
4xu <Lm^fl *■ l. i^iC. b/1 ^jLj ^.A,iln^ (-JlLwu ^ JLstJlj j Cjl_a_L>- ^jULj] 

{jSLuLb i JI IjUfc lJlLocj V .J^LajJt 4 -jloj l. fllr.l jj ^j- 4 JSuSj \ju* 

IjMJkJI {_yA JLjl ill II <—sMluVI , l7<aj t L «j ~w (J7 xl ^al] <j j.,^ J1 CjLLLjjXJ Lij^juaj Jj£ 

• * Ltll I j-t£ I >» d__i_ 1 1.--\ • | i 

jjljJjJ *4jii mxII bMiei] 4 jjm&j->J1 4_uuud^_U ^ji jjUljl jjSLlj 

« # 

^>U 4 ji i ^ » 1 1 jjJL > JI Ij_t4^ ljj.i ‘ ■ « I" 4 _oL>J JLLU jt l3.1J^S_a 5 1 . ■ 1 - 

CjIj^AjS 4—u^L>^ j aLbjL.II ^Jbj) *>■ I I *UoL*JI 4 ~juq_&I ^ I c- I \<j « 

CjI 1 a > iJl (jjo JjJue^a j-xC. LiJj. " .i " i a JJL£, (Jj‘C ,Vi,J <j_i_u3jlJI L5L>JI CjLc. j ^ ^ 
^jjl I J_* jj-a 4_J j a < u ^ rt T i l l i_ijjlJI ., Ij I hi lu <jjjLUI 

jjSiJl itijJs*. 4-uLS^sJ oLuiU Lg£.Lbai.l ^ SlustjJU Aj^xaoJI 

•£jj 03* 4&3b-*3 ^Lajdl Jo Liu (jja 

— l 0 ^ 1 1 1 a I I^ Dehaene ^uj 4u y L i I i" Lx i 1 1 1 ij nVi 

•■ ^« a Changeux _^>oLju jjoj <jL>- *^^4)4901 Ll^jJjjj .11 jjLJI (<JL*Jlj 

4- L Li ^» I I Cjl_L>.iU jl^jj-LjcS jij-C jj,l 11 ^ Aj J< A* ( ^ r £ j r. ... I , 

4 _LljIjJI ( \j_yjLSjjVI (_yjl. 3 ." iVI (JTj ■ ^; 'I a l .*'i SI I 5 .-^ 1.^1 1 

»L»J (j^a 4 jJul 1)I JoLiij ujjjLj iJaLuU iLulj ^ - - ■>«"•■ .^~'l -> a ^LsJljI 

JaLixJI I j_i> ( _, l - » ir~ij ^1 Jj_3cju .^jljL^JI sljfeillj 4_a jU t lj ^ £ .-«.l l I I ^ i<j 
AJLj^Jo 4_a l III1 . SjlLaII aLujuajull LX_>JI (j^a <_al_C. <SL«ji ^1 Jjjuojl I ^ a< ■ . 5 .~.a 
Jj-a (^j-»-l «Li3jJLa jjL^aj iSJubdl 3^£ljdJ MijOa ^yJjLu •'■■ ■ 3 U ' lj~ Hj 

jiajl) Baars (J^jW J ^- c - (*L*JI J-a-nJI ijliJi ^Iiaf, Jj^a ljuk .ilaoiaJelll 

*—(j-a aLdJ 4^i i^i 11 o . 1 Jh Ji*lj V iasa I I ^ a YA 

(_yJI (_yl£-l (^>-aj If .i j_yil j a i n i alajjVl iijIjLiJ jjjj . 3 jl>-1 j a lx->.l ^ 

• |*L*JI JaaJI (jlSLa (jJJ Jjjus^JI ^ (Jijjjl 
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. LlliJUaj ^j i. (J^-J 3j^tTl$ uiS j-lui -0 till 1 A jji 

JLajlIIj *jtj^juaJl j-A-jLx!uJLjL j 4 ,n I t *i II Lu Lu i ^ Lua ^5 ^JUlLuit (_J^» Ml 1 LlaM^J 
f belli JlLo — 5 tn a JpoLLa ,jja ( _ r C_jll 4 _i t in « II CjLLal . ij jVl «.LuaJ3}j i4, j i i ll i n S/l 

.(_ r C.I^JI jj£ ji^ill <(j <jj*y JI ^j /irtl l j»-L2l 4 tL>J (jjfl ?lj^-l_J (j-lj^l l $J ■ <-». ■ " 

jQ_utLla (^yja ^ ii'ill Cjbjuajjill aJUfc J i & " (j! 1 La^xX. 

. Al~ 4 f ^ LJLc lgif. jjjjCJI ^cCj) l^hH^ t_dlbej V 


jLSLalj v_jLxSL 1 I Ijla Lg.lf. j i i 'i ,_ylJI jLSLaVl (jri-j’^ualj t-a^lll-l oJLL* 
.".^ii d i d .♦ a i" i i ^ ...ii d i a m i iji^vi 

i_«jl jj»JI ^ya j,yK II (jl (j^ '‘1 ■» V Id Ijj i(_y£.jJI ^Lg3 (_y3 4 jI. S> i i~ ij a.lU 

(jid I JUfc ,_yjLj (jl (jifjj V 4 i <«ll b ^ 3'b d (J ^ >~i.» 4_dl_eJI 

I * ^ . 4_idsLiJI ' g j| ^jJal j j * ^ . *-^ « II byLsJlj lLLiLHI ol 3 i/*i (JLa_&l <—»1 i ii “* • 

^yu 4_^>UJI iZiMclUJI LgJ jX-a. .jj-J £UiaL> 4_ljj^>JI I j ■w jJj j .JI Ci .. t i i~i j 

JjL>o .(jjlSLJI 3bjv jIju> (jic. I gV 111.15 oLaj I UI j j d Mil . 1 3-ij-HI cjLjj)-3JI 

A I f lv 4 jj^J J j t^j ll ^ f-j I 1 ^ llj A ■". llj d H ■ Vtj t I 4>._jVI (ju 1 A Ml ill Lujjb^ 

. I JLs. 4 ajJu3 4.K m< l 


§ Left * 'dA.it jjjj V - \ ^ 

<_)jLsejJI_j gJbLUll (jl 1 » .' (jj-i-bJ! Q-^*'. 1 -. 1 4 _ 3 jL>H_i Jx<a_dJJ IjLA cLg_)J J-Jjl 

^l~.r.. ..I ^JJ ^cjJI 4 »j iI n (j£. iSti 1 Li 4jjibil 

dj •« II CjLaMjj'^I (>oljbJ ^jLjll ^lf. .X AJJJ (^3 >i5-^ 0-° 

LgjIjLuJt dj j >^ 1 1 3 d .i jg OI *~»V j ~~ ■ ■■**«II ^ IJLir"<; 11 L) ^LajJI uid b^L>J 0 M j 

<ZjtLub^>JI djlui J> 1 _ 1 1 b~ j .cauiLLa Jluu oLjl jj > J 1 ^ <US*AJI 

Lg_ja'j-tj I.'v (jjo 3 jl>.Ij 4j^_s>ij or*- 1 * - Sijb-lll ol_jl, _ > jl 1 gigabytes 

• dJUJLv 4 ;uLcil>- (Jjboj I g ag4j 

j_y3 4 om^a 1I b^liJl (jj» j_uSJI (jja (jjsl^JlU (^S^jjJI JaLuilII 4 juLxa (j^M 
(Jjll i ~ 1 Ijulr j 3j_dJlj cLseJJI ^ J lIaQ (_y3j ^j_uajJI ^jJ-jJI ^,3 SjJ-t T i-a Jj>-I 
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Cjlj_a_>JLI jl (jii ^jL_LJ 1 L yt~*J\ _ji 1(J >I J 03JI ^-x_a jl i(jry. 


t?J) 3 ' ^‘■‘‘-d - 1 3 a *»» 11 J 3 a *> JL 1 .0. J - 4 3^“4J or-*-)) *41J J -|M 

j»jjJL) SU j 1 . ii-".l l ^3 4ojJL>JI CjLjIuu]I . (t "l (J i^ri.Ail) 4 iil~cir a CjISjJLo 

* « 1 ' *i a J t..,. I 1 A a ^3 d _i ij g <1! I ‘ ^ kdVl j 4 .. ■ ^ c. 3^wCJ 4_£3_uO 

^uLULl 1 Jl3j 4 _jjj < mi 11 4-jjj)» .~i II CjVLsJI (j4J 3j_iIjLi_a 4-jj la .a. i 

.^jU 4.J lA<a*ll CjLkLljj^I j-OJ (_ 7 oJI 4 J i ill t r)Vl 

' ■* * 

1 f 1 fl *’ ,a U^Ll - (j* 1 ^ * y 4 ^ i/T^jq ^y 3 mi ) SjJUlx 4 . il kdl ilj Lcv l 

tiJljjVl tLjol 4 ; I i/M ! | I *jJ j) t 1 11 £yL A <1 4JLI9 CjLjl—O pj . X 4 1 |j^ 4 J 

jyjLtUI gr_■ ■■■ ■ I I 3 j 4 ■> . 1 3 SL 0 I list a <1 _i ,3 %, viAJj 33^-4 •<J- " ji (_y£.ljJI 

JL*ji ji jLSLai jl ol^jju i j 1 j ~ I <1 j ij j< I I i_il_la_a^fI 4 Jl& JiLxu JSLoo 

O') .4^U. 

j n~. 3~ I -. ‘.j ■ . , ., -r~ I I ( jjj I JLj 3>5 mjkl it U 3v>)^ Ji3 irl"lU ol _lirt~l t'U-lTi 

JaLiu.x.11 ^i"i"<l £a-uj3 i 4_^>-$->JJ 4-o^.j5y|l ojLk.4>U ^-iLSJLI L 7 -)| 

■ l^lVl ^1. 1 -»-" . J. I .4-1^ ^LfljJI Jyij ^yOUS-jlJt jol-UUljlj J* Jljl ^ Jo j ^y i. O 1 ^ I 

Ji-lj ... I I ‘C II ( j J o SJGI 3 JI to!_Jj3_oJ,l ijjJallJll m - j . k Lli»-M {jd-ijjl 

Jq k 11 ( a ) >( _j^L». J< ■'■• ' j-SjJlo 3 jjji_>. 10 I 013 ,_t.-sJI ,_y3 jrLlIi jl iloM-UI 

jjoju (_yZLtI ^) .(c-fos 4 j J 3 . 3 - 11 S^SoJLI iZjLoosJI ‘ n 1 (yjJI 4 _ 1 _ 4 lo r“i 4 VI 

4jJj_i]l L>lieil 3 1 ^ ^ JUJUelo 4 nil 1 ^ljL>- 3JO_ti_4 t ^y ii «1 i Jot niitl l^o-u 3 >° 
0 )- aj .'• .^>11 3lLojVI CjI j jl ,j3 4 k i’miII 

^ i tsy * 1 1 jL$_*JI ^ljj_uoL] j<oo1o>JI jjjJI 1 c. .> jfTLUl jyi) 5VL U I 3^-44 V 

^J^-ca-4 1^4.1 4 II 3 ^ju4jJI (JjLdJ • o>.i. 11 IjL^J 4 j I dLui VI 4jdl>JI gjl t i C lo 

vkLijVl 4 Aj «t >bU LluJJ jjaVl i.^lk~jj .4 ojj3>JI Ll>-jJ^lJl! 

3 I 7, j j~,<1 1 ■ a.s-ij 4-o3 Li-J i jL^JUj ^JLI el_>J Ji.1 J JajjU 4 j lj u~i .i~ill 

i.X* a * 34 I jyJJj ij. 1 m ‘ *C .4-i«il-j- 4 j M„ ■> » ) 4 3 k 1 4 4_o0j_^Ji loil_>JI 3 

34 jj I uijt, ,. 1 . A (Jjk ?53-J^ 9 -‘- a 4 o_LlJ>- oLaMx. 4^. 1 Q i a (JSL! 1 1 j j ~> -lj 

3-4 . Ul Ml Jt 111 ) 3o> . »1 •> III (jkLlu ,J5 (_y5 JO>-jj V 4o4j-^JI lo^LiJI 

. J o -no 3Jl (_y!lj 4 _lL>JI 4JUS 4ijou« Jo-aJll 3.4 4 j 1 mf , 4 _lL > 
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j*i Hjr-AjJb £jJU dJLLA Jj* . 3JLtiuJ eJjA <0JL frA (j)}\ ^^./l^JI ^j-suDI 

S^Y—V ^ < 4i nil) x^ajJI jL^Jl JL>.jj 1 ^ft a t^j-uSLc. £jJu i1]Ll& (jl 

# T ^ _ / * ( 

Jj-jJLl Jjj»o <lJoju CjVI JjJta C-aco-ii 4 jii^-ull LMjJI ti_>la£jl ^3 CjJLfsl Lali 
l( j^>l_i. JSLilj :5 ju^3 oLjj_& L^J . L^-LllJ Jjl-UI j( j^® LiiljL^j ^1 0 .5v.i.^.l' 
(j ji . Lj>L>JI (_y> 4 .i 1* hr a ollsj JajLjjjj 4.aljjr.a £xbljj® (_yjj L&jjLrta JLlaj 
<Lji>- ^Lu 4 juLLq JLlC. .O^liAiuiJil 4 » jl ^J-C. IjUuIcl tL^I lILuoj < rtl*Wi (ji LaLoJ 
t j. L$u m ll jj.^.*.>Jl 4J9 j-jLj 4 <-Jjl U II k <U 4 3ux.L_u.A-J 4 i 1 jnr. 

£_i_ul^ JjLL-j f. ,ju/jLu U£ ' j i U ^ ^ 5 T ^ . 4u^L3\JI 4 aI>JI o j l^J 

j-a '. I uaLiouj .tiljjJL 4jij~i t ii U jjlJjjl ^jjmu i _ y 3 3jlc 1 m,at 1 I Jui ^ ~i (jJ 

i±ujcj Lbjujjuj Jaj<Stjgjl i<jL>oV! Juuo JuAjeull) 4. ii»LU ClLxLdj 

4-LaLSJI 4-a3LaJI ^jud ^llt - 3 U r„ * 11 Cjljl_$u»Jl w '■* o ‘l~'3j ■~ 1 . 1 ^iaj (j£Laa 

. 4jL*JI j> JL±> Jj.i2.-»u (_y3 Juju JUh ^1 JlcLuU d 3U ■ a ^jJj d j . ,^i. II LjjL>JI jljCLaV 

L J 1 .LU& \ ~ 4jJujj>Jl Lu>-jJ^-u-U 4o_ajJL>JI 4 i alSUI SjJLaJI (J^l »~i.ini JI^J V 
■ A 4ij ) LJLv jujIauJI C*>U ^.la.u . 4ul JuJI { J$ ( j "* U '~“~ j ^LojJi 

Ll^L>Jl (jjO Luljj 4_ilj_»J,l olx. j [. a--> JU 4„i ■■< ,C . (jSuUJ (JS-JuuJ 4 j M fl.~ijlj 

LkLLuojjt 3^^ jlSLbl jluivlj tfJLA jua-uU ^ CjLxjJQJI 4j_i i<-> t H 

^>.1 f^ycuui ji J^ir.) .JLJLl Juui - 3 i II jjJI ljIoSJI IjLft 

i Ju.JLV (j-a 1 j 1 j» i~~ij L^aLajI qSLoj 4_i3LreJJI _ 4a3L%JJI 4 _l»_ 3.^JI 4jjJutJI ujLLsLjjjl 


^ULUO Jl3j .4j_aLa'^l Cjljl mil £_a ^psjLju jjjj (4 ^luiL<II ciLLjuaJLl 3j_o-J 4^Lc.L> 
a! j*i i M-1 J 3 i " I t _ :r JJ (^yicl i^yi 4uj_>-jJI 4uJutuJI <Jl)ljLujj 4 uaA^? _^_u>Lxa ^a_u-3oJ IjUb 

i4jjj^j>J 1 CjU i rr.ll ojjb d a. 1 3~ JjLgJI JlC, jl! Jjal^ ijJljjV .(_yC.jJlj ^LZbVI 

Jia n t~> auj ^?l CjLoISJI A uail »*» ( _ y IlJI .JI a oLjjjVI f_^s£2 c 3 laj l-utcj 

j tAuj uaL? J SLuU 4,i>.la.f.J 4u^3 Cjljl j~*>»Vl (jl ^ « ■ '■ j .4^5>LoJI i—jLij 

.^ol_j (_3,LLi_i ( Jr l£. d_Xjl. „ll O^j^euU (jaa;i I 


(jULi-dll i . 

L?j—® (_yLt (_) I I J III I Lji 4a_3 oSLa. j.’il jjl i_3jl_>JI |_fjj i^aJiJI (J.a.t..il ,JS 
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jLLsVI l j_A -J » <*■ Cjl—i I j M l f . (JS-fci (_yi (_) iS\ < 1 I I V 1 a dl' j r i u ! ! 

4jjVl jiLal l Aj l i".4- l q i C,.j t _t t^Lu^aJu ji£l CjLuuS'LC.LluoJ J-iiu j-a ^Jjil 
-5jL)JL3- <_>jL>o jUss)M £)1 ( J « . ■ 1 J c?J! . Ji-aJLj 

.-■Aj U f I.11 (jlSLa iSj k" Jacj .4^jUJI JjJixJI 

^jli ^jVl ^ %_wJI JjJojLA 4j»-jt ^ J A ' ! ^> n J ' ■ » Ljl 
i~)l a\ I~.* VI cjLlS_u«L1_oj ■' j *■ j « cjLIol-Ljj'i/lj i3jji_>JLI LjMiJl Jol ! » i > ( jl i « ■<- .) 
j! jjClujVI 1 ( 1 .If. ('*); jL*jVl g 'J ^ " <—4*J La Jl>- 4_ujiJ IjlA^ . rfji i*-i».l l 

(jjSj ,jJ -4 \ y 1V , L I 3 . i»U kbljLa-Vlj i,jjlSJl AajLLo ^ 

. 13-v. *11~. aVI i 3_^jJL>- 4-o^Jkl Ojl£ I jj ■ N j ■ - 

d ■ A X i A .t A ,*."X*i 1 1 1 <-- -^ ^ Xj- 1 I ^Jjl3 0J Lij 3 4 Lui) ' jt i 

4-JLJI ' ~'l j ■ ■" 11 ^LajJI (jja (_j-ll j-JI J-A-*-! I jLtjjl 
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Crick and Koch, 2003. p j 

UH'N ji ( > < kU ) ^^AlJaJI . t- » o. . ; ll cil5 _u.Ijj : cpigcnelics (T) 

ON A LjJI cilj j»r JI j~±£. olJT ^jUJI 

Greenfield, j—Sii i u i. i l i . . Vl u^OI ji Jjj L$j Ljij..Vi ml ^ilt iiLjfcjVl <_>jLfcj (V) 
Taylor, 1998. Jaspers, 1998 ;Calvin, 1998: Llinasetal., 1998 iGoUerill, 1998 1995 
Hdelman and Tononi, 2000 sTononi and Edelman, 1998 * Edelman, 1989,2003. (1) 
Dehacne,and Naccachc, 2001 Changeux, 1983 Dchaene and Changeux,2004 (o) 

Dehaenc, Sergent and :Changeux,2003 
cjljUi-l 4 aSIS ,jic. t«>uyi :desclcction «L2uYI ^ (3) 
Graziano, Taylor and Moore, 2002 ‘.Fried et al., 1998 (V) 

Alauddin et al., 2003 :Li et al., 2002 (A) 

FOS (jL^jVI CjyjjA ^ : c-fos (3) 

Han et al., 2003 : Dragunow and Faull. 2002 . U j*. ^Jt Jj^kjl ^ (t •) 

Yamamoto etal., 2003 Slimkoctal.,2002 iLechncr.Uin and Callaway,2002 . (U) 
3 jjM 5 (jic. : three-dimensional chess jLlj^I ,^>15 u (\ r) 

• J “ l f -li* oLuYI 
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"V.l1\ ^ ■ • j I jLa iiiiLuais : t jjijJi cJlfl 


J3U J*. a .*•■ i ->~~ 1( jVI :Sjlt ... II 43^ a.C. JuSj <( j~ ; al.i ^ i- i .al A Jl-3 

J ? ^ 

I *1 * LUjLlj LLiI - ~^ VI 5 JLjcJI <«1 - 4 a 1 *> t <— iJL , i < n 4 .1 rtj i <n > • 

^311 i .^3~. La ^ju illjlS JajjuaJb jJLjjj i4jliSJI 4 j3 Laj £jj3»jII 

(') ,<\~1 .-s- 3.3' 1 ■ a i 3a jliI V lLLI (jlojofll La£ Jju 4j 


2lpJ j-f£- ^ o - “i^ 


jm j (jl (jJljjJoJI SaLi_ii>U ^}Ja_*Jl i lnU .jJ.1 4iS I j_* I jLa 

iCjL3Ij-i_>JI (J.LC (—jjLjcJLIIj '(jj-t-il 4 _Lj_<jjVI ,jja I->->■«- •> • (J& 

t j>'« i £^Jal aLijJI j-io-aJll 4J-d> • jd) .4-1VI SjljVlj 

■ ^ (J^GlJ J^uiI 4^Gud ^ io ljj.1 

JjLlj I fl» ■"■* t _ ? jJI JL.LJI 4j-3t_ul j ~‘. I ,VI La • 4_jl AjJI {jA I. Lj-J :(^) 

S4-\5v-m* U oJ lA 

jLbo <La^,i a 4 3^ 2->- ajLj~tC.Lj i4jJL*j (jX-jJI JjLjjl . Vjt .. a . .t j£ 

—4jjjJsLLJI Cjlj_i>Jlj (_y£.j-llj LJJ^-Jlj jX- LmiU j (JjVI |_>-aie-uJI j j In i a . j _ i . ji.a3J 
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. j-La-lJI Sj. j . nJi -a >*il _i' n f £y> ^j* • '1 4 j « alj jJi _ A [_a I j , „ 

,5j J 3 3-J-^-J tlax^m (^ic. ujj^^JlI! ^ , a . t jl I^rC.^Jl 5Lt»- 

jLfc-ajl <3aLuiXJ i j±>j-xZ-s l_J£ 4_jjj JLlC. j-Je-a-Lj < ..->■ i I U 

(4^9 i_y^C- i a (_y3 J->vULtuJ tLuiajJI I ‘\ 3 < a 

o_ji-i i <1 j *> j- i - 1 <■■ 3"t < ^j 1 o . ' i-l . i-j (^3-a-J i ^lr>" i „. . ij (ij jjl 5jjj_3e_« ,jj^DI 

^ ^.4jjljJI oVL>JI a. i jl 4 j^IS <LuLjj_uiJI 


- «< < i u i^LaJI l .$. j 4 JjLjcj j^Ut 4 j » i.gjl jj 5 ?l ^yjg.l'i ,jl iLjjLj 

(jr^ - Lji 03^' 3' ^4 I ' ll 3 I U 2 -*’ J » ■ “i 1 jUL 4_i*ol_ 

4j L.- a . ll .(_ r C.jJL! 4 _j_j_u 3 _»JIj 4_yj^J>JI CjUalajj^U ^ a l « I I ■ 4 1 .^X~. ■ .. ^1 
^Ui - *-' 9 <Sj S * * “ I j~u 1 t a J Si i» J 4_o3LS 4 j 1 i<*W* uLaJf <Jjji La" ( _ ;r 4s l- £ ■ 1 <-- 

— ^La^JI aLajLc i— 3C o o ^ : JLj 1 4 i A. 1 1,1 oLp._aJ j < C" 11 ^ 1 t " r NI ^j3 I a 

Lj^L>JI ClLc« (j-^41 j * a j X . i« 1 (J ~r 1 u _> ^ jJI iCjLjJL ~lJI < _■ -v- 4 .,. 1 ’.A 

(j-C. « L i *»• x II j_Ll_i _ (_yO»Jl uO , ‘ " ^LajJI Ia 1 7i I I 4 _j_ojua_*Ji 

f‘3?^ ( 4' 1 ■ '" 1 "J JJjca (JSLuUj i ( _ r C.^U 4ajouaj»JI CjLLsLujVI 


, ^ 7 , , n | .4 

^*J (Jocj 4ojlu-hI t cIiLLsLjj^/l JiLLtfl jj? LLa-to (_ y.»" Job : 

^ 3 -iV 03 ^tJ *■ 4. > ^ j-<u 4j jjjjjoi J j . U'i c-ij 1 l-i 11 i4jL^JLJI fjfS 5V .V 1 V : oil 

4ojl j CjIn_a 9 )Jo ^ 1 Jia ■» ' 3 « 11 4 - 0 -jJ_^o-J 1 .~>l M II ( j J a 4 L« a 

‘LLoi ,>]! > * « t-i~<^ l • 4j j^Jaj i^jJI (JSLjuJLi .*>1 j ■ HI eJJt bj IIsULj 

■ 4 , t , s> J^LAa LL>. Ljr $3 I aSLaj . jlj-ouS/t ,JokJ ClV^lotAJ 

^LoJlaaVl DMA LsuU 4 _oj^L>JI <ll-Ll!I ^ <- /> 

(^ x LlqVI cjLL^AJIj ^5LcuJI ol"iUi<iLlU ^LlL-ulu-aJI <U> I 

ol^j ixl l (J j L 4, J L^J q!Z-AJ 4_iJLj .d A ^ x ‘ ^ d j < j %-jj 1 j A Jajtj^j 

Lp! Ly^l L^it-uaJj AaJa^J) 

»1 ^ 1 cj H ^ 4.dijl, i< 1 II ^LevVl j^Ltjj d U Lul i l ^lJ I 

i in 4 aij H 3 j^jJI A.c j t I I L)>LkJl Jevjj d-b^jed ^JLoj L*Jj tJjLceJLj 

Jmjj tOLdjlA.il J i fl"i»..1 j^jOJ JlLo-J (^JJj tlljt.d Ljjt t» ISjJLd 
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^LjL<ui Laljli.1 * ' 3 ~ L«jj <gJJ 4_l>.^a j^JJ j^LJ.1 ‘ 1 3 i jVI L^Jejjlj^ 

•(^>11 (>£ 51*^9 4j>J&j (jjjia 

. JLiil JLuu (ftJLv : j» 

CjUaLujVI ,jjt ■*•»-»- ■ I' i jjl ^ .i I (Jj Tin a Jj J_i (JJLlA ..j 1 (jSJ iLojj : ill 

-ijl U . "■ ...Vlj ^ a U '<-11 Jj_>JI (jt Qj- i-->JI C <je-jU3^l .^jJJ 
(jjJj-IU! <1. >.*c ~| I iiLj (jLflj-It jt-La ^ . L c <.1.9,1 «, 1 I (jrt " I I<-i <1 11 (jrt ~r 5.jj..Vl. 11 

V . 4 \ *\ , L ,, II A t Ai .A » L» r t ^ A K J Lw Ll.U. ji J < I I l 1 

>.>j fi »~ M 4Ju!Lj <ULalVI .(jrtjJI J J mi ■ i . 'i JJ-+J (ji gjK . ' t - i.u. ' i 

gJjLj iLljlJ->~3 4 _.M J mi ♦ 11 Cjl. l . -y ^l I JL>> j J~|.<JL) 1 ■* 4 In i 

(^ic <j_jJaJI a I a II j a ~ 4-jj In i II Jj^JaJl ilLLj Jj_3c_j (JSLtaJ <j^lr>.~i.ll 

i_£_H_a l_a ■ 4l .'■• ~. <1 iMj Lc. ><li!i ,j^a Vjlj .gl y t _i 4 a _4 a -«.U 

, . t 

LjMjJl 4_».j_LJI ‘ »' ■—» <*-*)?' jjl "*■ a | ^ j g- a a —L | b7 IlJI 4 j[ i<9j) 1 <9 H I 

l _4 S(_ y C_jJI 1 <1 I 111 •>• IjjJ g->-L 3 jl < - * x JLl (_|^ ^4 J J I <9 < I I 

dJLLft Jjb SlL^JJj f I ■»• t 11 gL a* ^1 4_ul->-^JI <UJuLLll CaljLuua 4 . u la.AI 

4 mia»I 1 CjLLsLujVI 4]jLu.a cLujuiaJI Lj^LHI £yi 4 _Ljjl 9 ^IjjI 


5^jll 4 j a l<~ 3jj li 1 ^jc. iliibej ( _ y a 4 a , ,.\1 aII J 3 2 La <o'A ■• f 

1 / 

fJUJI .i^JI jjjjfl jLuJ, Jjt-ui 4 axuLi 1J (LjjeJjLj : dl 

iBLcrsJl Jj-o5 i^lao/Lv UjlmLj ^ • J J U tl 

jjJU La IjjLij , d c > 1 1 jJjLa-a 4 jl.ua 1 n II 3^JoL_a ej\ i < j3..t...ll 4 t jl aL> jl 
<a ■ ..\l .i II . i > 1 j ^ ^LcJo>l ^uulJI I Ju& 

L^J ^ J jjfeu <3>-J {j-* »i.lL jLuJ 4-LLtfi (.jr^ 

4JLSL5J.I ^^ 5 JjLa-a 4.^.*.^, 11 4i^SJll ^j_^-iLa .3 jLc f 1 a 1 1 II 

(JjLiLa ^ 7< > a jJjLi-a ^j-JbLlaJI ^J! *4 1^ 4 » I I 

4 iJi l.4 LLuaJ 4j*Jl t^_ r CjJI lLjJl- > J 4_JjlJI iSiII i^_ r CjJl ^Lqs - 4Uijl <4jlj 
^jJI 4 _Hj_u^/I j_alcuul *IjlSLa .jiSl <.1 a 1 * II 1 ^ 1 a Liu (j! j^-iuuu 
>-*9 d > 4—aJ> acilSL-j^-j ^-jLjL_>.] 4_i_A-yM-aJI 

• « 4^ < ill i A 1 1 


19-CjJI {yC. 
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i > jn j J ^.l V~ in j -A-ij j) *..u j j^,Li_o (jjJ (j 1 *1 aj ilLLi-a (jj/Lji ."if - I '* -■■-«- : dl 
£j^JI 4 41 .I <*. 4_S_Li_>Jll CjLLjLSJI j.U (jjj U 2 A ■ ,.M (l Wi3 

■A.f.1.~l (jj ifJLJJ 4_oLjj_i_3 £jjj ^yCjJI o' (jl-C- >jJL! 

<- ^1^ j*^js ^ 5jj Jl 2*i « n (j.y.a.Hl (^Ltj eLt».Vl »Lq, l2,IL> 

• ji’T 1 jj tjt j^aVl <.«I Wij . 1 jULj jaJLJI aj .4.11 ( Ja»jG 

O^J i l-A^ Laj^ fl 4 <tiAOjj JjiclU ^,-IIX-oljJI I jub ^ Li’uA.Ij V 

lUi 11 IjLJb (j iij c ii jp-flj Ljl il>ji».l . 4-j.ig.t -rc.cj 1 « .V>lj ~ /X I ii > , „ *i i <1 1 ', /k 
( _ r a^J V 4 _»jj_mi 4—1.It .*1 4 j i ii ^ 4_X^_>. i^-iLXj 1 ... 4 _£j^3e_4 £)£. j j • «"<' 1 ■ tl 

4j )-J (jrp» <{^^>11 < 1 1 ^ 11 i<^L 5fc JI JUJU * 4 j i ii II j iij i LbJl>j 

J A ^ a j . 'i/l (jjuaJ dili (J* A 1 t jl .III ,4 

Ojt JjL>- * eiJLSj^Jo ^y3 CjIj *4 .juk JL ^1 * 11 ^lSLv^Jl 4-t Lts* »t l 

CjL Lm^ JI 4.1 < 4 i I m 1 JL -4 ^X. 3 JJ ^a-J Jajl > ^Jlla^uaj 1 < -j tXJLjlIi 

3 1 *• * J II lL!jJ__uuJI I Jl— £t> (Jj_ 4 ^jX 4jj^ai 4,1 AJl^o Sjj ^ JLx-3^M^ 

• I lull 

(jJI Sl.J Uflt") jifsl L^JSJ (jjl 4 1 1 ,il5>.*jl 4_u_ajjJI <.~il Xjlnill : j» 

< ,'U-M LtJLjOjj M*_s JSLuo 4jjl i ~| 1 LljLSJLj <-i!jU 4j viictjj JL4J tL# 

. Lys^J JLlB^I 0JLA (jjo i_aVLj jijJij • -LjJIj ^IjjJI ,U i ■>» 1 Ajjul^j 
i M"i V a jL^->- (_y3 1 j j is) c. LLI ni *i (jV 4 jjSJ . . U 11 i uj^SJI 

• LfJjjJli ^)-C. Ini4 

(_y3 4 jjj *.j~i It j-a 4_ijj.» <~|^U1 4 j i a^^ JI 2j (j? (jr uu : p 

. aLsua>Vl (jrJJjLJI ' 4- .“.Sfl 

J^aj * (_j ■ < ajj 4xui 1 >» ,Ui»a JC .»i j « X .. 1^. ■ .>.tl , • , 4 T 

<3Li i^ULj i_*J.iLiLiiii (J<y «~i t<<ij ijf. .jM 2 l* i ( J j4 _»JI i<l~jl j... 

Jl a f .S/l (j^a JjLb JJju j»^22j <4^L2JI ufJt^Laj ( _ r -j^>o <Lil«l Jl>- Jaj^j 
ljU» 4_i I f <—ojJLjJI (Ojj (JoLuij l .4-Laj^JI 3 Ll>JI JSLuij (jjJI ^ j * j~ju '1 
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jl t4 -j . -» .jj-Jl (jj i 3 II jl ji ijj be. tsx II (Ji_a .t_al£ ■*• J 

j/i I JL>- Ij. j~i^ JjoQJI .(jULa £jj j_j£^ij (jjJ 4>.j J^o^l { jLc. jftjj (j^Jilll 

• ojL^ul 4j y$jui (3_JJU 

SLu^jjj (jjSl (j? ^jialujl V IjU 5La jaJL (_y£.j]l Sjjjjuia La i(jjl '• j* 

JU 9 SLtsJI (jl (fl-Cj ‘£-t tali.i.i»,l V i'ILlsej l j a lg..i a ' jj ■■■ i_ 3 j^,l V > I I...-w ; til 

OjIj jjx ljuij j i i~i.j V U_5 .^ . U II l) ,j ..I ... -^1 (jj_J LoLaJ 4 1 a j ,j j < " 

• i_j£jSJI IJUb ^ylc Lilljc^a IjLul* jjU~.ll JLa.1 lillj j_aj •(t^ry , jj 

IjlSLa . 4j_i_fljj JjoljX. (j» 4j ra_ t m i I I CjLljLSJI (jix&J (jjiLj V L*jj 

^°^3jjJba SjjJ j) 4*5j5 (jj£i LT>>- (-(jjjiu jjuiu La-ij 




* / 

-JLa fjM lj-a» (j-a j_j.~cSJI 4 jjJ (jjL£ tiLil ■ fl )l i«aj I j] 


^Liij J-i.JUa (jrjj ,J.<. ~ LJe-a jL>ul JSL1 (_yj-ajj jLg/v (j-ujj^j (jjLa <MiLa CjLuJLjJI 

<lUi,>a Vjb -d ^ j^j 4 >Lul 4 J* ■" * . 1 JajbLi 

J 4 UJI tuA Lj^gj Ljj_ 3 "w lj|jJa^a < LLiHit>a Ij i. *■ & j j t^"«t l jLai-l 

<-7^1 J->* t _ r C.jJJ 4 _i jnn » 11 CjIIoLujVI Jj-cj << 14 U JaaJLaJtuJIj 

£JLA • 4_5c_>aJ lLo 4JLjj l~> \ - LJL>. L$j ^jw « 4_la_JI 3Loojuo 

3^1 jJI JLSLii (j>5 S.lr.l ....Hi i£LejJI (_y3 .UJ U 4. ~, 11 i~'l a j 1 » t l 

.4jjjiJl 

(_y5 Cj5JJL1 (jjjJejJl 3 j£I j 4JU. (_yJL>Jl (_y£.jJl )Jj*T,a jJoLjb ijjj*i*£[ll 4-*1 j 

3jSlj (_yJ] (_fj_uaj tiijJUa ,j^ 4£j_coJ (J3t~j > ‘U ^ j jLljj . 4_jj£jJ[l 4 jJL*JL1 3 JL>.j 

_‘* . 

. i~.5ji,l (jjjU.llI Sj^li jlrc_4 Luaji <_ijb.it) k_l!LLa ^jjcj Cjjjua (_yJI 
<—iLljJvJ L 4 J J_al jjjj V 4-uaL>- l_ij-3l j-a 4_>JL»_4 i(j jl t( _yC.jjt 4 .1 U j I^JLJ : 

^4_ul j j^Li>a x-A 1 jjb (jjaljjj I jLl (jil . Vj3« a j^aVl jJLu . 4_ul2l3 

(j-o ljLjj_a L i Li. f~ . ij| (jl iCjL>L>.J tiJl—Lib t**. ... j t .(jVl -4.3^ Loj i^aJi—> : cil 

If . Dj. <3 * jl 4* 1 na 4jLa>l 1 Q i j l £y> 1 ! <3j5l<7«a CjIjLwJ ijJLijb >45 jlJI 

* * * . »* * 
l a uil» IjjJ c-iaJj (jJaJLI (ji (j ' j A j Lj| jjlii - «^. ..Ij (jLlaj 

^4a 1S (_y-t*-a (_y3 La^ : j* 
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1-g. t . a i i ll Lftljl jl L$j j t nil (jliJI gU.u^fl j A m jjji jJ ; i*J 

jjjl 0 x.»x. ~ mjij -4_>jj CjLlC-I-LIj ,jjG Lg i ‘v 1 (jit 4 Mj I j^_4j jJLuJI 

-5J j) 3 in i t £ya cjLi_^j (jjj jjIj (jjj t4_3jj_U (JjULI (jjJJI 

(jJLc t in it 1 1 1 Ijj ■ 4 _u 5 (jLiJI (_LLt 3 J O^JLl 1 f ll ... aVI . t-»". . ..I (j_Ljt ‘ t* I 

•4-^-Jj-a^ CjLlX-I-GJI oj_4> (jl ,j4 ( _ h uoJ jjlsjVl 

( 0 JL 1 JI 4.j < .1 ->J 1 cj^LcLi-UI (j^a 4 J j ■/> v ^ \ . 1 f (jjc i .*. i ~ 

JSL! ( ji - d l £jlj_U ,jJl*JU I Jl—At j-LbLL) .Cjlj-j_iJI (j-a SLua- j ■ f- 

£■* (jij«iJI t_j_^SLil (J!uaJj (jGJI 4 I I 111 t II LjMJeJJ <_uS_i_tiJU t-iM t-. l ,i * 1 1 
eJ-A (J5 . j —>-1 jtu-iL a—a (jt ^ 1 1 *1 (j3_!l 4 _j_jlji^_*_ 1I LjjLaJI 

*>iJijjlj 4. In M^J.1 GJ^SJLj ‘jl 1 iL^J j-&J -1 4 1M II 1 ~ll tl j t« 1 I 

■ 4j J>t ill 1 La tjub 

u-a (irG-t-tJl cjLIxj 1~ij . I I tJL>JU Ijla jji ( 44 H LjL>. t-dJj Li£p I jlj 

J*I>lJI J-txj .(_y£.jl! oljLii-l ,jJI JjJLj LjjUoJ (ji .iaAljJI O^LaLJI 

LiJaj , U~l 3 .3-JjJIa 4 l-JU ,Jjj .^Jli.1 5j wn4 5^51 j ^JJ ^Llao V IjJ . jVlJ l_LA 

(J « i. il lj -L-Ji 4 jjj (jnj ^_t>-G £4 J 4 UUI (jjuajj t-~ • ■•_■ V . 1 £n-4l .^t~ j 

4 j - I . r . j .In j 1 n j t Uajl <j£j (jjj i(_f_jj9l (jLS 1 a W . tiJJ j £4 (J 4 I t ~_i 1 l_.~ti-.lj jaJ 

Lr® LT^-^ t.l a -i. t .ii.> (jjlja-t j Lil ia -1 (J S.J j i.Tij ,ji 4 iil~nJLI t*il jSjl ■ ■■'! a'-L^l ^jSLo 

* 2 

QjlSJI jJsjI . 4jj-^-.u-i 2-4 (jjltual^u V (j-tla j .4 ji J-xiajJI jl tliljl3J->JI 

^ Un . " t 1 til IjJ -(jljJ I >J-»“G JL*_j tiJj-Liji Jjjj ^4 .jLli-l (jJJ 

iJ njinn-'l l Sajvj ^ l_Li«GLu/t 4-lLl^ .JjjLi <■ 4 ^ 4 pjlt'i I jub JjuLj (ji 

CjUoLGjVI tlt ^ . l'i lit . Ljj 2 t. lnl ■ ~i jl (^CjJb .oL^jyi JSVl (jJLc. .,U j-j 
4-L-uijj ( 0 S 3 JI 004-J oj-»-c. j?) .JjlAJI I jus (j £. 4J^1uJLI .(jCjJL 4 . j ‘ ■ n « 11 

• tdJi JjLi 3J^-UJLI 4 tl n-~. ■ -VI ti)JL>J V - 4 jn- jl ■%- 

. Ijj>- 1 Sj4J I JLi (jjStJ (ji jjLUl (j4 : 2 

-4jas-^l4 oLajjjG I-La- ^SL±4 Ll^ljJI «4 jjJJI (j-a 3U SM I uj- 4 , ,i; f : 

tLaJjJ (jl^ ^-)_4 ^i ^yjl .(jjj_i*Jl (j^UI cjI j'm in 4 ■> ■ (jjl j. 3~ ILj ,l»JJ 
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iJauiiJaJLi 4-ij Ixj La fi j.ydljt I ij Ij t'<r\ * » <ji <L4jjj_>Jl Lay.jJ3j.j-II 

P * ^ + * 

jLlILH ,j _4 Lljj fjjuuuajS l _ y ^ j f .l • ^L^-ui I^J»i (jjjjJ ifjjJI <jr‘- > ‘ ‘ 

4jJ .(^jjl <Jj aL£jJI aLLa J j isi.Ti U OJ-^ al <~>~ ■ h Li ^ '^ijjJjJ 

(jlj l > a I'j jjjJiJI ^yLcj LaLu tjjj— u ia- j {yi (_yic. i U* U (jr -iS_a Laa ■ > J > 

.^£J La Lillij n-jLijJlj 

5 d ,r \* (jl Jjjjj Jak • jJajjl : j» 

LauLuil CjI jjj ^Lai-a-JJ 4 _»J I II JaJ Lt (jXjJI (ji jj -iu£ al a -l. f . . X. ii~ i, » - _ i : all 
^ j ... A j l ^ a j .*!■ . I I i 4_uL£Lal * f 1 .1 JL>-jj V L aaaJ * 

1,1,^- d i < ..1 . .. 1 d « |j i 1 dll tl I j j ^LoljjJI ^-*1 I Jl _^_3 ij^^J-Lajj J l* . I H j 

• -lad-i (jaaj j-La Cjjj-Laj 

liU .jaJLjjj (_£jJ . La La-3 4_ajljLi j-cLjl.aa ^^JljJI JajJ>J o' 

(jjjLuaJU (JLd-La^M Sol jjL) I Jl>- Ij J L .a Lau>. jl «L»J ^jJjjiL>-S?I dJUb L-aJU^Jj 

( Y ) d .1^4- ~.t l OJ .jftj CjLaj^Lidj 41 jLa 4jjlj oV^Lubu (jjjl a.-a 1 1 jJU jl i-1>-jj]L 

. 4 a ia jl <X.l a i ii jl joJLlJI 4j jj (_ylc 5J J-oJ I - ^. ju l m V I j^l j-iVI yrCjU 03J ^~* ‘ L 1 ^ 

,ji ^yJJ <UL«J1 ^jJI <<^51t^ljJJ Jjl 3 JaoVl jJJJ 

. 1 i in a .1 j * V> a 'j II ^3 a U j i ^ I . X I C ■ (J.i i.ui j_yJ] Jj lr» all Li.ii ->Jt_ad i£JLd 

d_ilJ ^ II j I .~ r VI ^Ja I ft .>| IJ ( A ^?dj^a Jjl Uf-NCC lJT X:J-U d « II CjUoLaJj'i/l 

JJj-ttJI (jl jjlaj~.al j~ » a si jjJjjJuJI 4jLijJlj .CjLuJGJI (jrU 4-ijjL i~i 1' 

. 4 a.L~ jj 4.a.A.ft.uj jl aljj La (jI (jSLaj .UUallj 

*■ * . 

^ ljLii.pl oLjjcJI ^ii^i ^ IjLoj : ^ 

t jLaJl ^jjj> ^4 J^LuU 4 j j i m !> 11 4J 1 «>U ^1 1 tf.^M Luu^j IjJ : til 
j j A jj U jLilA.1 jjj t tv~i i 3 j^->- yA CjLLp>- jt Sjujl > » CiLu> 

Lvjj_4J l_j 1 t^ir.Vl vLaJx. ^yJoJU JL3 4-j.l^.f. 4 JLjjJoj ^^JLc 

^4LiL4J ^ \ A 9 A JjJ U » .^XjJJ d 1 I 11 CjL-Ld L_i_J^V I J.I 4^i/ljjJ Lj^ 

^ Uj. ait 1 1 al**> 1 i~j Vl ^IjbeoxuL aJI JLuz. ^Lk!< )Vl ^J^xj 

.^^LJI ^juixUl 
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conscious- (J c. 3 Jl” ,j* Vjlj "awareness j j ♦ n " cis liU . j u -m .. .» 

(jyy^ia SneSS 11 

(jjJI 4 a l£ .JI - (_y£.jJI 4 a j-p Tm ij (JSLJgj (_,■£■! aTct-l 4jj . V : til 

lilxuaj (j$£j_j SaiLajJI (jiajLj Ijt 2 2j nLa i~i\> f.l A* _ j|^JL j ! i ,~ 

JJ«-<- ~ uJl 4«lK IS> lrTW_g L^J ^ I ■ ■■ a i^i Llj ■ U* I ^ I JjJ>* I 4_al£ 

.2jLc, jhl^Jl Laju-o^j V 

ijLl 5oL j j . 1 i I I ■ > f jl (2)1 j t a I I i 1 i c ui^pj liU (j£,j JjuoI^j 

1 n -> ■ 4_jjjj_tls 4-*_jljJjj jtll *L>J (jl I n i_3j_*_j J-4> SsLgr.1.1 i. ♦ ~ \ 

-iSj i JaeiJI l-w i .i j ^JsejJI jl <U ,jjiJ (J jjl jLiJI <j-uJ I jU. 

4 < *n A . I 4J 3 j L 4 ^Lq-C.) (j a 1 ^ ' * f)JLAA4 Jl I 1 j»l_LdJI *4 t i i>^r d il v jjjXfl ^ * a 

4j^>U 4q ju^>f . 4 jL>- (_aji 4jLa JL9 h^aAc. JjJLa. ^ .^_uajJI JclaIII 

* 

• ULu 4 _».jJj ,4^LUI t_»Li (jj-s- L»Jj JjoJS/Lj ,j..I ...J ^,“■ t lJ 

■ il-t I rollj t_3jju V (t jj 1 1 
. 4-utlj CjMjsIj jjoVl jJjj : j» 

Cj jLaLjJI a J_A Ji-Aj 4-oa.jJ^.j,iaallj 4 _iS^JLuJI <—ijl ■*-" II (jSU < ijj^fl : til 

tj-*- Vd>^ C< ^J cH- 9 * (j^-j («J • -i-jJL>. I JLAj jjal_jjl (jjl 

.(j-MAt i JI jLl£. 4. » .ttO ‘“'Ijl ■‘*<*>-1 (j3 a ■ I il»-j- » ^.Vvj 

CjjIS (jl ■ ) _l . >CjWI (_ylc Cjljl aJUk Jj <U~i (jSLaj Jjk : j» 

Luaji ^Ii*n J .Catlech (^LuJl^ Lo>^J^uJI 4 >K ^ A | jiy>f iUVa <*. . ..J ; 

^^ 1 1 A j <4 ^ <lij j ii 1 II ^^Jjl! 1^ «»i. I 11 111 ft ‘ft 

(jl .«-ili ^-i r .Vl Lus-jJjjj £6 JjLojJI Cy Lc (j-tuijJ.I ^i-i'U .^Vi ^jJI 

jjjjiLl L, iSjjJa 4 jjJj (i:jj>iJI jjLsell Cili j^u ajj (jjLj (jl Uu ^jLS 

.(^wLui^^l (jic SjJLdll (_yita (jc 

ci*-*-* ij-4 (jrJJ^La £4 (^iLi (tl h i 1 jaia JLia Laj ^ i~/ij “*»VI 

gj»l jj I a mj .2ia-jjj A t-'i'j" a I j .Cl g J ,^.~.; a 2<....% ^ a i2i- 5 . 1*. ^ . 

L j -i ^oLij J^o CjLiI ii i ■> ■ jl iCjIj-3 j j i. a^ JI ^a lj_j_u£ I jjlc. Jaj^J CjLLUI J t l .~ 1 
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1 j CjLc.jaj>JII aii-A) jjLa >CjWI t-flVl ^yic, 4 jun«“m i JLI JSL5JI 

• ■ t l 1 ^ .>>x * ^ jl ^_i?i~( taJ 4-j-1 * II cZjL^M^oL-J L Alt 14-*) 

j^*it . L$ic. ojjoJI ^^SLqj <LjJLL»JI ^ *,<!>» oLJjiuj jl>-^j V .^LajJI 

0 Z ^ 

gjsLj^j (jJa 1 <i <i ir-ia (J-uaJ (3Llaj (jJ-c. t_ajLa> Jj-aJ ^1 Stil l jj.g. Kl l Jajs 
—4 ... a i ' l~ll j *\J 1 ■.. U »j_gj jAAJ jaJ I3l £-J J I-jJJ (j£. I— lJ. ' .- T . 11 (_ y ~n a V . <J -lj^ ~ < C 1 } 
4_>JL*_« jl njlj-jJoJI .Uj U.4. CjljLuoa >hj jl i4-uj ^ 11 BjJLlI juj^j 4 _jjvjJL) 
(JjLojh ^yjLoilLlI jujfr-j-i-«S> II JJ 3 • 4 jjuL> 3 l-A-i 5> 4_3 j j_Li 4_jJLU 

-«_£JLIj ^ c'.j jl 1 n“iiii 4 j j»~j (ji 1-JLgJ ^ \(jl jljjJI 

‘ ~ t _ 4 auiI£juI a i. tij oL^Luo jj^Jll Cj y j g > J 1 I 3La • ^ 

- jjl >(_£^>. jfl CjLjjjjjJI £4 (JaoIjjJJ t^LuOjVI (jja <GjjLlaj ^i], ,3jUI 
^Ljyjui till j ,j^Sj (jl jjSLuJ Jjb . |»L*JI tt-ijlrir~ill ^yjj AbLusVLj 

4jJL>JI 4_uul>JI 4jlljJI (JAflil Lu (jfjjs JaJa^Jll (ji (_)byciil <1 imv : tiJ 

L$jj£13 <_i)jJb SjLo.m.1.1 ciLa jI * U (ja .jljj I gn .tn-*w kill3 LyS Lu 14 J 3 LJ 
. 4^jLij 2 I S~. ... a CjLl^j I m l jijJLj lLulSc-1 i^LhJI <_diSj-4_U 4u_uiLjLll 
4.l.a^,II djljLa.Vl 1 - < I II i.J (j I t ~i (iljjjjj (jt <cdJ3 ^l 2_aLual i,_p3jJLal 
(_yic. i4_J jM (Jj_a» A » A~j 11 SjljuJI . 4 j i 11 ii jl A jjLy-il LbljL&l CjI3 CjVLkJ 

» ( _ 7 _u< jjbj _ (_yjj II jLpJI (_y3 Ua j i a i i i Hi' S (ji (jSLu iJLil ( Jj ,i i i i 

Ju9 l j i K Ij ljj_as-a Ln.?ij JLxu A.t iu ^JLI 3jlj_>JI .(jAU ^lu 4 juL>o Jju 
La (_^j~ • ■■ *« IJub (_jLo a1.j Lwj •(jjLSLII 4uJbU3ju JaaujJj 

• tyjljJI (j-4 

. (_,-<-» a 11 (_yjlju ^ j j -i a 4jlS I jub j.Xij : j» 

ijjD j LacIj ‘^ ■ *1 l lj a 1 i r LLl j^yb lAuil ^ ll<L\ t JLj^LUL) : ktJ 

CjjjjJI (jl Jjie-J .(^i* .4.1.] (ij->-i j^Lua-o itAI3 (4£.j itilLub -2jJJIj ^jVl 

_pjuj jl 3 .<_3lj_i)J j^iri V “ V oLLulxj 4 j hi % ■ Ijj-juo (jmiiju 

i^jJj 4JL3i (ji. t U ^.11 j 2JjL>JLLi <( 4.1»-' j jl3j («JIjlJI J^>. 4ijjJa (JuaIIjj 

4jj1 2 4 1 Ijuj_>u ju^i _j^xo 4Lb (jSLaj >4313 Ci^jJI ^yS . 4jl3 jloa ^uLu ,_yll 
LiJbj_>u LJLc (j^»lj«3j ,JIMI (J j j i ii (_yJLl) jJ>5l ji (jrt ~i i ill •»■ (jjo oLaj.1 4 .4 
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i\ vv 


ijlS gubpjju. oil LIuLS La_l£ . ^2«U 3~ I1 cjlj-uaVl (jja JoLaJl j-i" A -".II 

•jp' cSj" 

4jjL^jjVI Jo-ljJJ i!^l j a a i a j^ S j (ji J^ii mV I ,jj9 ij^jLoJLl j.i a '-j ■ l 

. CjjjjjJI dJpdall 

i—oo jaJ tiliSL! ) T • • 1 |«J_l 3 ^3 jjjJiJll pj.; j a^ )l ..U ..>s II i JLs JiLa : j» 
U> 4—aC.lj dJl (jrJ_J j—p-LuJI jl i ~l -1.1 j j <i _1 (Jjh . _L*_> JjLauJI (_,JIIjjji (jx. 

*‘a j aI fc»T» ILjjlj 

3j£>-Vl (j^o d j i i rLS C a u VI VI j^aj jpJI IJLA (jV . U. i>> II i ; 

dim i ILj d iii n i c^-JoJ 1 V d jlj j ■ H iZjLLSLSJI t t _y-3 4ux.lpi 

.C|V>U 

3jjl2JI I^j.jlI iiiljljjoJI £jpl pu (j\j (JaVl o-ic. fiL.u (ji JjJL*JLI ( j>s 
I t ii 11 <p» tj. m i l l £—a ^jj i j llj ^PpLuJlj \S)% lf>~« 11 LpjLaJ d-Je-iTu (juLaia>-VI 
MjLo ju^i ^jo-Vl oLuLSJI col£ LaK i^^l (Pul iiu> d-Luo iJ s jjLtju 
(P> uiUj £d idjp) (jLflijpl I Jut -X-tfLOJ . jjdLia Lp (jpo (jl JLauO.1 jljjl 
• 1 gl’v uij Lpaolj oV^I ^a-aajuoj P& (^jJLpI i 3 jl VI 

dj ii/i* II oUoLjjVI £yc. d3 ll. nil ijJjlSLai (Pj Jjjuj £jjuopl I Jut i 1 I j ~ '■ I |» 

i i j i ii ijJSj uj I i*. i^ipfll IjLa - ^ f-jl I 

(jja jl K m jjl SjS-S LjLa-UiS t * (_P £j-uojJU (j£. dLsj-auu La Jjl : ill 
djjL»J pLal i a ju£ ^xoxJI JoLliJLi LpjjLbj UaLujI jAuajJ ^cpl 

. SjJUua 

‘SJoLjjl (p .jiaZbl .jU~.il j» 

# » I « ’ ? 

UaLdiuJ Ijjb ^LlaJ « £ 5 jlj i n : ^ 

d 

I J->-lj I * j i u i^j-J i ‘ l i ^ I i^l.a.UI j .r- Jpsljj>l ,jja ^ ^ -» V JJU& jjJS 
£-i-3c-uo LpLa i *-.« i i i i(jj_»_a aLpI liJj t ' ~i i3jLj.au JSLL ^ j-aus-t 
puj pall d.j am* II LjMiJI Jo I Mi,ij .Uauij (jl (JjaLSPJll uJjjJLI ^ L. . JjLt 

j-j. m j a jl ^ d « . .a lj — si—uu ■ U ■v.\l ~ . d_j I j i.*t3j—II ^.5 . djll j .^ Vl j JLSLiuVl 
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4 m j JaliJ! (jjJ I t i i ^ C I JUS ,ji Liiaji fj k • Lj j .lIIjIjjcj 

• i^jl jjAII 


i(jLuuli,t (jI ~i r j a ->• a ul i ^ ^ ^ L<~nr,) 4 _jj3 ' <j i ^jjl oSjJI ^ a 

JoL«ji *j-jLiI!Lj *Eckhorn oj>^! Singer j •>■ ij ■ ukljj SjLlIj 

■ 4 1 1 1 a LjajjJo »>l nln fl - Ll J-* s\ 1 1 1 sLauUI 4 .j ,1 « II LOLisJI i ~ 

«lilj • j-jj-* i ' oj.»3 . *1 1 CjLjjujJl j^JI La IIjLA vijJUeJ 

ii 4 j CjL»_l3_j 1JI ( j^a tjLA (jl ^Ir. Luk^J 

^(jVI (JoJjJI jJuj < : j» 


oLiJli,Ii ~i II .>i j a 


J * ■ ‘< ~ J • (jr iu!ajJI l. j-IfiLujI ^JLuaJ >LJji 4 j n 1 C <LL*_a j ■"■ i ~ .(j^aljujl^ 
< JjLJI ^LaJU^/l ,j^£. i^l£. .4iaj_j f^iil {jjt ^LUI JJL»JI ^ 4-uAiL^a 

, t 

CjLi j-j-uj ( _,)»' .1 .^1 (J^ <4 j>JLj5 u,S J 3.1 la J_Jj JL>.jj V ^jdl 


u ^ . * J i £ztJ 4 N J J-jj—<* V* (^Jj Y • ^_a 4_ui_ua-C, 

(jl CjLiLuJJ LxjsI jJ> .^3-LLJ juL« J l "!** J-LS iviJUj («-^J ■** " i a 


' ' # » 

Ijjvl^ L£jJUa Jjuu - Ijl>.1j LsMjjl > f.l u ujj_)juJLlJ ^waljuJLi 


4jJ^/I j. IA JL3j .5 jl j 1 n I I ^ 1~ 

j-j>-A L * CjLj j_j ju (jl_i Jj JL»j jaJ . al. i~ Wl 4 j jj s Lliit 4-i-aLi. 4_a^_a 


.^C.jJ! uJJJu>J 4 j ^ y u3 


™ ” « I* , 

4_ixa^aJ! di 1 ^j. cijJI 3 ^ 3^.311 4jli5 Jl*J IjUfe 3 ■ t ! ^ \£, ^ 

eija-jvi 4 ai " jji . LjMJkJI CjIjLJLo ^^4 *L>J .J-LjlJI 4j jJLcuJI I 

< . 1 J i ^ - TY lJ IjUfc • dj t 4_ll^ 3 _jLq 3jjLiuO dlLua^J d ! , >■ jt j > A j ! 1 CjLdxJI 

3^ « « t . l uULJdJl jJ»o_5c_i_aj v-jjILJLI . (JJ_i_Lq 4j1_4 ^ 1 c~ jl>*1 

. L_3Ji iSLo ji 4 j i 


u^Mdjl I c ^u^-uL T t—) 4 -j i ts\ t. jl Cj LL>L.o j V1 iZulS ijj i IJlSLa : j* 

o - 4 ‘djIjL.Li.l 4»xi>- 5 Jj 4 * *i. ) .a. 3" flj Laj ^>-3 (jl^ iL>L>JI 

L$ i o cJJL>o 4 I II^tJl b>UJi 
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4-u-uLjjJI iliLI Wi^I (jx. a (_£j Cjjji 4-l_jLta Jxa 4jt mil .^Loj : Jj 

(JSLulj l g> i~i Ll <L!>jlj jl (jt—uaJe_uiJ 4_jd^_j CjLjjLe-a Ji>. i» i~l i 4-djLdJI 

, i ‘ 1 'ij U -v. JJjlLi] . jujli : j» 

(jJj L*lii*L>j JL3j t(jr C.jJI 4(jltTug m<> (j3 3j.la.LJ I oJUb CjsLk : uL) 

■(J • .UjUv‘.ii jjCjiJ dj...11 „Vi d a jU'jii (ji 1 . 4 la *>-111 ■ *11 > 

1 lj * (jSLj j«Jj . 3j W< Cj|jL3»l £d d f J . ■■ I (Jdl »."< 1 Lj ,jjLSLU ^ a. < U.I Lad 
ZLiaLUl dJub Lj.i.'vi .(jjo 9 -! 4 a If. 4_ub > li)l 1 ^ ^ * ** I" *»- j «43lj 

f lj_a.i (j j? - d Ji . « 11 d j •»- ■*■*. II l g “>1 * \ (j£. LjJsLiaJJ JULlt dj tt -N- 

jj-SLj (jt (j-V—i.i.j i(j^_j_>J1 (jdxaJI (jja 3jj_a-j_d £1_0JlJI (ji 1 Inj In V ~ II 
• ^LajJI (j_3 (jLLUl d. 1 ^ I lj .".I . a jl_i.jLa <Lud^xll CiLLLjjM] 

(jJjVI (jgji<a 1 II <tl t-lll J 4 j tine. LjU. JjJiJI (ji JL>._j3 V 4jI (jrtjjjj 
(jJLJLj 1 i-y~ i" 1 nlj ‘-LajJI 4 a. > ii a (jJI L^jj-Lu (Jjuijj t^LajJI 3jJ>-j_a jjjs 

U^LjJI <•' U*. . It t_illjj jU d j al< i*iiii j.| tl ■» 1II I jl* Lj jLL (ji 

• (jJfil 4 _uL>J (jJaLid (_^J 'd ‘H 

.L ■ .><11 1 .4^1] 4j jjj jd (jJ_jVl sji *-'d.lll «LajLuj (jl IjL* (jJjlj V 

(jjJ iiiijl <*•!_!*>■ _ irfi til (jJljjVI jJaLu 'J lLIu.jC, (jj ^jua*J 1 JoLwuJI (ji L&£ 

jjUlj sl_La_*JI 4 U 7, *. II ( jjj ^JH-II ,jd LpLaj Luaj^ (_£j-3 (jl ,jSLdJ <ilUi 

t_$j in 1 11 si t I II JoLuu _ 4_sjj^ua i-Al ■ S~. . ■■ a JL»-^3 Vj jjt-xJI <_t_uajtJI 

(Jjj&ILU Ljjjjjjua sLseJJI 1 JL* (j^jSLj V LaJj .i_al5 jjc. 4 I 4j^U (jJj^M 

* m 

. d^ j i^i i I I (jjil 1 1I^>U jl i<-i jII 

UoLLij^l (jSLj (<J (jl I iLa . I JL* (jJLc lj ._iJi.*> (Jj-aJj cflLt-Pc-j La V : j» 

S(jJjVl (JjjLaiJI cbtlil (ji 0 ^ j)ll dj..^«H 

(Jia3 I n_i (jLa _ LaLaJ i~ia (jJL»JI (JJjJIj _ ijJDj ^cjus I jl il‘u»> : vil 

(j| jcjuo^j 4jV ^jy-JiLa I JL*J . I j ■ ..I _■ a ^jSLaj <j»Lo^/I (jJI d « . ^ I j a L -v . 

(_^uLu^M (j-C. i_)LajiJI ( iiui^ (jj > n* II >3je-LSe.a* d >jt Sii . L~.. ,.j jcL*JI 
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Jal.iu-'i (JS ,jx j-l-l-OJI V djl LojI t i ~ ^ in j-3 


•(j^-1 jLU 
-L^xjj dLeJJI 


,jj> ajj!l. < v.ll lIi^LoJJ dJLA 4-tjuuaj>JI CjUoLijj^l Jlo-jj (jjl (jjj : j» 

SaUdll 


-<Sj .‘ 'I Lr^" 3~^W ' * ** 3 a *- <-i-$ I jj. l2JIjj 5U 4 _)^ ) JI jl 111 a ^ In 1 1 : Li) 

I njf ' a idJj^-_j ^^Ld-mJI ( _ r C.JLjuaJI dl ■» 1II (_y3 ^ ^ ■ - n * II Lj^LoJI i_sMlljI 
(j-oiJI d dj In 11 «L»J (_y3 LjMJl (jjfl 4 j.t_-w^_)l 4 _jJlji_U 1 Jal IH i I 

i—ijMloVI jj ^ j Jill id-jjl-Ljj <?l djjtOL.jJI 4 jJUlJI Jo I in it . ‘(j j t •*» 11 

Cf\ jjJU ■ -j ' j mil l-JLA <-l.ii.nl JsLdjJI ( j£LoJ . d^< ■.. d l la ^ I r 

.^LaJlU ^d.ilnjjl jJLl 

^LajJI ^^LoLJLI aJL^J 3 jj ln~ 11 4 -lo.jJj j i <1 a lljjj CjLal .i.<-. i iiVI J-loI^jj 
(j\J 42MJI ^ ■»! In"* V iJiLio- djj .n .11 d j ■« d . ->-j~l^~ ■ ..I j oVi i „*i - d r j ... i 


d 7 > 2 j In i LjLjo.1 La !^-3 i jlj a~ i hLj Ji.jJ .1 ^dXj • Wd liaujjJU (-iljjJLIj Sjjjlo 
j, „\l < II JLUI _ oLAJI d-LjLu ol^jjdl djub (JiLa ^jlocJLluj .(_f^_>-Li LjLjjvlj 
fj3 d_< ■ -n« II Lj^LoJI £-Jjjl ■ nl*. n-d (j\J j^XjJI jlji A’.dV _ NCCkCf J &-O L_L»SwO 

.^UjJI r 


jioLiU (jjs (jJI fLseJJI (j5 cLuuioJI (^JoLllI ,j-d djilo- t~ .,.~i IjLL : j» 

S dj j I -L. 11 

3 l J-W d—iua^bVl dJJLi £y» -> - o -lj 1 _LA i Cjj^j ' ■» ^ : >-i) 

lIiVI <i * ,-w^l 3j.l >,*i,d lJi^IjJI < In j ln_o--~L II £_d J-aLjuUI ,jSLdJ V _ jjJLSLM 

(j^a ellljljCLdVI (jjij (jl (J<i*i-rj .<LixljJI j. jX. 4-t^onJI d_i.in.-vjl jJjulJxJLi 

^XdJ ^J^jjllj ^jSLdaJI_J . In J In V" 11 jjjt 3-I^.L«ud I ^ 5 jlj j (ji-L^x^JI |j< 1 n ill 

l«.j-o- _Ji-lj Ldjj lIILLa (jLj 4_jj 3II jxLiJll (jin-* .olxjl 

J I 3* 1 I..I. J <d_LOCJ^_Luj <~<l -»IU,n A \ < ji . 3_^i-^JJ L-lSIj-J frl 7T.11I d£-L-l j 
(^j-^JI (Jj-j <-1 n- 1 llj ~><ll (jnd-ll ^JlJLs dLoJj id J dl dVl d dJ U 11 

. * loti) I 3jO>-^d £y& 4-ILfll J d J^-Jllld lZjLo jl» d 
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* 

V 4_31>. 4! 4"i i~i pj* (j^ilj JL.1.1 i^ljJLi i JL>jj IiLo (jSJ : j» 

4jjLa-a JjjJe_a (_, <i j hj JJJ 4j (jL£ ji £j_j j-j-C. i4 m .i I ipjJLil (jLS (jj V : ii3 

JiLJI j^Jj 


^ & <£, 

Jg~ i in (ji pjJii! o^«j J-* ■• f 


£*jt (jl (jSLoa i^JajI -S-itj^/l 34_J S-iljVI iiJlj.lt (ja_j 43JL) ji-i.a-'in i *1 j If : til 
_^5Lsl pj.9 l£. U j-J jLd-t (_,->j j Vj pJ • I JL* JLljl (_ 7 JL)I . > j^ LUJL) j t r~ *i j jj-uiij 
^4 (_)-ul in ->-VI _ (JlJliJI -*j U_. ... II cJljjt .jjl 4 ^i>>) J. a 4_4 (j~i •>• 

aju* <_ 3 ju 9 j ( _ r c-L ja - 3 LiS_«-a iSLu^JI |_4 <Sj 'j " ~ ■ (jTjJtj - J 3 JL-U -/0 

4_j-j_uxC i~il U1 .~ijl 1 ll ~ tl I Jl_* tiJlj.iV) 4 -jLj Jl—Jt-sVl 

jl J i ?■ JJ JLj-)b i^jLjua-cVl u " ■-> ' pi r. (_4 pJL*JI j- j, im .J - ^ ■ U U 1 
^ * }.Jjl 3 ~. II jj-o JSLti Jl.a.f.1 ^jlil 1 ni 0 ■ 'i (_4 ■ll-3-~<-fcVl 

-<lt4 puL^'all V .13 4-4 aUiVl J^i ( jiU's ej 


* s ' 

jjljl Lg.'ii pi 5 3 il ... i1iIjlj>-4 L-^Lc-3 4-cj3jJLI oJJL j Cj-L- 3 Ja t j^_! 



1? 




* 4 3j->. ojljV VLse-a Lll_pj gLjjjrtll (jrLllj3 (jl J-* : 

* - * 
oLU La j * f Juj>-j-j V ,j£Ll .4 oil 311 4 K mi U o. 1 * (_4 (_£ lj (jl m ij J£J 

(_£jj .oLilj-jj -1 j 3 J-*3 (ji_j Jl ■--» 3 |VI jj-a 3j_}j^ J_4>l j-.a - 4 I j • 3 a 

(_yL- »J[5-5 tJLa 4 I 1 .. L 1 . JI ■..~ JLJJ-J (j43> • 4_U^L>J i (iJjLcv ^4 CjVjJl 0JL* 

l_4 c5>>o (jLJv. J~\ . a.Littl a 4 jV t‘l t ■ a"i-J V >-iLa-a<L-'v (j5L3 1 JLjJLI Jo-o-aa 
JLSLiVl (j-a cJLi_* .(jjLuoljj ciJLaLaaj Jl > y 


31 


J.a.<.~u-~)j *4j pl.jn 11 (4 3-4-H (jaiL<au'>.yij Jjl 3 (jrJ-J JLua_ajjU 43 j t-i ~i U 

CjVLuajVlj .4 j‘l 31". II 4L4J|j 1^41^1 L 11 ■(_ • “ j LI «11 pj^LiJI 

■ "■I L ■ ^U i^^-a—>J lisuaij jJa-uaj IjjVI vilLaJjj ^ JL* 


1 1 3 *>• 1^3- JLJ (jK (jl 1 a _i 4 1 ( 1 i~ii (jii ‘v 1 .14-r J l^ j 4^^ 3U 4 jj4I 
4aJ^-a-^c_a ( 4 4 j 1*^1 (j-a pj t 311 pJLtJI pLLaJLj Jlj jJlx-jlj-u j _i a, l~ JLa lj-3. 


(ir) . 


JOJ p-i 


ILL" 


-La 


- 476 - 



oUaLojVI ( jx. T] (jl t ii~i*3 tilol i(JL>- 4 jI ( JT 1c. <—l r i.il ->.1 : j» 

. 3^>JI SjljVl 4Jt iii,4 ,j£. (J<^~irt'n (jl ^SLaj 4 n <^it 1 1 

» 

^jlJ j < f I_i 1 f. JljLa j»l Ojo»JI SjljVI CjJL>.j «1jjj< : ti) 

• jJJ 

S<_yC._jJJ 4ojuuajtJl oUalpj^l ua LiaS I C;r ic. <_u_pj (_yj.ll goLliJI La : j* 
.-<1 Ul • “jVI 4_)U ^ • " " 1 CiLi 3"i Jjja <4 j 1 at*, 4 a j i Li CjI j ^jLjJlJI : til 

s ^ 

(jj> < 1 1-1 11 JLaa-a (_yja (j^_LaL«JI (j-ul j 3 a ,j£_aj .^CjJLJ 4_uuua_aJI 

Ij i j.i.oi (j.a.j.^j <£juajJI a (j-)^ m~ i ; U JLaJoVl ( _ ;r CjJI ij4>-j 4_*_jLj_a 

(jja | H.‘< j" i~il i i i l.i (j^jLua-U i4>4“ r. j| , JuJbuJl L) 

(JjuaB? 4—uijl— 4 jCJ j 1.1 *»■" 11 el iLt^f a i »*1 i—.5_)L-uiVl (_yj_>- _jl 


JUJUsTu cLa.l.a.ll ( _ 7 jC.LajJI (j^LuiVI ^4^3 jU j jj . 

(J^ ^4"ij ./i lj pll • 11 i a! a\ CjI . t i j l_^—11 (_|£ (J_A .4-1ul—ui—>J1 

_^3Jj jji i a l .=:,-,< V1 I 'i j t ^ . *.j $Lj}L>JI 04.1 ♦"< a >~il mK.11 (JS < 5CjLjjjJUI 

.(jlj-pjl (jjjis- J_£>- (jjlAJ 


StiDj ojSj < : j» 

(jj9 La_^>. (_yC._jJJ 4 j ■ « <1 CjUaLoj^U j 3~ ^yjjl jUull (j^Lu : ti) 

(3^eJL<ji3 JL3 ■ CjL>-i..ajj i4_iol j ^Lj <4 j l-i a*i 4_i £j->- 4 _i m~>- <~it 3 1 v 

dn./if i~i l U.I ■ ~ jl j ( _ y jjl CiU^-jJ! (jja 4_iLa..*>- CjLuKJI ojl& 

* 

. 4jjxa Ja (_yB yX. 3 I! 

(ji (jKao t _yjJI Cjl_ilj_t_>Jl (_yijC i_ijL>o (_£j—>iJ (jl Jujjj V * I J-SLa : ^ 

‘JjoJVLj 

4-j.iLa.ro L^jjVj Jju (_yjLlj U?JL>.J CoLa ttiilj fi£j . V <^iliJ.l (JLuJI ^yjs J ti) 

\ \ (_JJLa (_yjx. ^yji (Jjc-a-ijal ^°^ot ■> 4 Cjj_a 4_aj^lj_a ^a ^ul_ul 

i^j-ajLfltjJI (_poj- 4 J 4_it J ill j-jua^Jl ^ 3 ! A oj (jj.cu_i£jLj (jloj-a (jji LaLc 

‘ .■' 1—~J . J 1 1 /iil l (jjj S.JLjJLjai 4jjj (_yj 1 ^ 111 li,j Sjojx. 4 rtj. 1 sr> t"<l~i 4j 
L^J (yLuJ (_yTLll |^>V1 4 j . 1 ^ « 11 (_^al_^aVl_^ (_yalj^aVI aJUb ^a (j^l ’’~ t ~ * 11 
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"< <4 ii miJ j»l_a- u JkLj -CjLjlj_xu>JI (jJLc. tlj_>.l (jl ... tVI 

'jj " 'I £j| *w it (jja Ijl n ^ JL»JI j_& ij^Lal 1 jl jjlj_u_>JI 

. (<_iL'iSL!l ljub ( _j£ 5 '^j^j 11 

CjLiji 4 nnilLi g-jLUjI (j£. IiLa : j» 

JUliVI t_jl_ua_cVI ^oJLc. (jlS (jl L7 -ijJ_x5lj_y) jjJaJLa (ju» p j H : dJ 

^jl Aa>-I (j» 4._tL C. 4.L<m 11ii (j£. ^I,*.)l >" I ij .4-j.l t11—1 lIsLxjjVI *Ijj ^Ls-b 
A-J_jj CjLLjLS fj\ jmJlj 4-jjJjj ‘.^l j dJjA-fl ^1 (jr fju^£. JdLuij ju) ,_£Jhp 

. «—duSj t^ Ai eJ I <4jjlj ^-C.Li-4 (_f I UJ>J 

V SjuJLv ililjLiS e-Lo-j (jjJ 4_1 SLa» 4j^lkDt OJL& (Jjjs 4x.Lu-o Cul£ I j] 

(_yJI -S^JU i 4^ al oi l 3JjL>dl jLa i4a£juu3Jj 4J 1 j • -I ^ jl l^ajjuu <j£ Loj 

j 

a ^ j j mrt t (|^Lta J< <"■ 4 jj mm U la ^ JL>o 4u>-1 i4_ba£jJI 

pj g . a ,A dll A fjjs Loj ijjjj'Li-MJ 4 4 j fl gjLiij I JUk Jojjjjj . 3 aUU (jus (J2 • II (jlAujl 
JU^IU » i .. i .a 4-j.iij t a* II jj ■ ^ II £_4 Lijju>. ^>>^1 ?**<« Lajj j ■*■ ■ I I .».>„». >■ 

.CjLaLaiJIj jjjuajtH j_l£. j...AW ^1 ■ ..Mtj 

(_yic. Jju ^1 -X- fi t I Auk (ji (jjj-uS (_$jj i_3 Jjji .^j fl ->.11 t juk (jiij jj : j» 
.<UVaJIj ,jja (jjSJI Aj^asejJ ^<~|>.j ^alj ^oIjJI 

( j m ii > 1 (jus fJUiJ (j^alaj (jl 4Aj « * 11 ^ tj 'ij I jU, ^liUt (jSL! : dl 

(jj& Loj itj m if ^ ,jja £ j i i^-i a ( juJLl jt jl j} Lo JS (jl 

«_aaa ( _ y jJI (jjajVflj -A ... ^ *. ~. i (^jj| p |Ij j I Ij i_il.~iX II I A_&j Ljlj ■ ~ ■*■ I vllij 
•4 jjJA 4^LoA (_yi jjuoLijJI juk (jSLaJj . »l a mil (_jj 

Cjljj^LuJIj olj^JJ^uJI jus ( j < » l m l (jjjlj (_,-lg- A-a T uu i LikjjAj itfJLAj 

LcLuul ftAuu cabbalistic 4 jJLxaJI iaj «a 11 ' *oLjj^iSJVIj 

(j^LUIj SL j ■* 11 (j-4 £j-i-JI IAAk (jja L7 -Iukj (<^3 fj\ (JuiLaa (jJ_5 Sj_j^i 

. 4U.I jAa (_yJju>- (jui ajjui^JlIj i_uSLIIj 2 .j.UIIj i_jjlSJIj 

^i>JI (j>» Jj-tj OJ^>d 4A-LJLJI ^h-«.»a S(jJjJI (jjC. IaLs : j» 

(Jjaj IaU . Auul»JI Ojjo aju (jiiuju 3 aJL>JI 
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» ' I 1 jJJ k * a £4 CjI 1 n~ t U aJUSt ^jA J I (jl ^ ‘t. i | I |V s 

I^A - 2 1 3Ljj. 1 ^ CjI Jai • jjl d J r 1^3 4-jj gj * ^ jJS-J 0^ ^ *4.y ^ 

JjLLshJ! tfjub i^Ll. J2x. ju>.jj V £_Uj Mj :<j-c.j-N <2LpJt 4 jL^ 


, I Ij ihjJL 1 j Ij ^jj^j I jj j CJI «V|^ 11 11 f^yZJLJ JU fcJL l i Hl . 1 V 2l*^L>JI 


. q j ,^i'i l jl3j <_iLlSJI iJUfc Sjllifs ^jJa (jji-4->JI tiijljJLiai 4u-xa <^d-*jl (j^l : f 

S^clb CjI>\ IjLo i 4 jlaL>JI (_,JJ liljLljl 


4_LJjij (^V'lij^lil" SjLgj (_y^ ji4 ‘* : ^ 

iJLLfl>" IJUfc Juuifc-i t^jjl L)>Lt$Jt Jxj>. (jJj OjA Jji olyx-uz (^lc. 

. JL>-jJl SLp- jys CjUj^jLil 
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e3 IjJLJ L*jj .JLLL.VI ,^3 5.j..^»V :Humptv Dumply w ~ ■ * t■. j-.. 

4- j -*- * 4_al_3_iJlj 4 j o VI t_Jl a f .Vl (j_4 j j j ^ jjuc (3 U-Jj SjLiLVI i~i ajj 

4JL«^i ^g.i T ai |jji n_4jl^j (^Uoujj cjLjj-dLjj («JLc :(t A^A _ t AYY) Carroll Jjjl£ o“i>^ (^) 
(' A"lo) Alice's Adventures in Wonderland" ■/■! •>■ . » 3 u -.. ii .-.i^ ^ 1 ; 

.((<l>.jHI) (\ AVY) "Through the Looking-Glass" 3 i31 j+z'j 
4 ^MLI -c a j ^AY ^jLu ya Challenger jaJJLwj «LuuJI »*Ij^ ^ j -*■ - < l (Y^ 

4 .J. I .4 -JI 4a3Uo jt _31 Slaj (jJJ ^ji Loa 4 _uL QJ-Au-aj 

•i3*!l 3 (j jijrfiatiA i^l3>-"f t3^uJja :( - UH) Chalmers j^j.a.l3ai -u.jjj (t) 

. ((a^pil) oLyJull eLuai 3 Jjvp 4jUv. Sjjj irOUndWOWI SjjJLa 3jJJ (0) 

(j3 el^jJI ^LpJ jkjjuuj 41*...1 5I...1.,.; 1 uring lest jl ■“*- 1 1 ij 
4jJJl (»l.x V~ i 1 . .Ia Jxasl^jJI 3 3jujlu> 3 ij . .^ . jj n'~i 4 JU :autism (v) 

^-L-ja-yi L$3 ^j.nj 4jb-: depersonalization a. 1 1 . 3 j>>JLI ;t ij 
4 xjjLa-1j 4 JUJ 3 I 3 («^-=c-jJI t>r Lc 3 j,a. AI I |»Julj «_3d >“*3tu i4xdLAA_iuJ1 4 Jj j U 1 

•• 4—4 9 

3-° 4j /■&£>• ji 4 j i „ lwl tw y<aji ts\ 1 1, 1 1 n-> a ^-pAj Zi jl "• 3] jj A.~ : Ur- a.... ■»-* ^A^ 

uy** fjj 

•((®^.p^) cjLxuIj ^ 3 I 5 JJ-:squid jL->JI (^) 
yi .g^l^aJI LJuUaj JiljLb . 4 <j A jxt j ., Vi~i_ij Ljlj jpPj -.worm 3 jjjJI (\ •) 

■ 4jjy3Jll Cj^pA-L! jji jy 

jjUjLa 4_^L>. js, ^xiJjl jaic. ^3 (jSLj^i j j .. . :Wegner JLhG (") 

J^> 3 ^ 5 jLjJLI 43 jjVl ^ 31*11 cjLxJjj- : table turning SJ^LLJI ^ju (t y) 

-((«->•_pil) 131 j_JJ jjjJolijj Vj j l c . (a^jJUt j^Luajj 4jjUo 
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w".. Ltiij ji ju j^n ol l ^cjj 4»xL^c :5^ mjU oVLuajV! (Kj 

. J t .Wi Vl oljl^a ^yic, V *m1I 0JL£.LujjQ t 1 3l.il ^uLLa 

j i *i ii.jall «uclU cjI^j^i ^jji :Dcr Ring dcs Nibclungcn ^j^Luj ^jL>* (UJ 

<±c.Ljl\ ,jus> ^3 dJUJI JajJI Siegfried ju^^j .(UAT->A\r) ^UVl 

o>«j j- ' 3jjMi4 syndrome: sudden infanl death iLsJa JLojMi-* ('£>) 

•{f^- >Ht) Uj J J >*£• J^Llj 

,>4 : Annapurna Uj^Ui • l ^>^ JL*. J \:( _ \S'^) Herzog (U) 

• ^ ^Li-& SjLiijVtj i4.j i t (JLt>- 


<>C 
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LjLtn 1 I |Q n fl 


.Oscillation (-jj^jLiJI jJail: 40 Hz Oscillation i* <-»jujj _ 


.dbUJLl jJL : Acetylcholine oa^iS - 

4jS_jaJt 4 j j i111 Ij^LsJI (_y3 (Jjt-aJI j.^al l jl $ ~* i l l (_,4 

JiiJL) i—3j_^*-1.1 .(IrOjS Jj L~ij 1 . 1^1 jl(J axj .4j 1 j j-LajJI ^ ts\C. ^JJ 

1 . 4 . C i .-.a .u i LaljuJii 3 j^tfLt 4 ^llLuuJ i4c. ^ ulj .cholinergic 

1 ^,~y j ^^' g ^ 4. ji 5jln j i nM-31.^ !T i..i...4.L i .4i- > - ^Jaj_l.i l’v . t 

(JSLuJI jJtsjl) SjLWI 1 " ■Ijj". *■• ° 5.>ljjj 4-uJ^SJI 4iu/i , » II LjMdeJJ JjljJi Jol iuJl 

•0 * 0 

. u\~ 2 r .-. ^IjjVl uJIjjJ ^ Oy^> <-.*> c.: Achromatopsia o'j-ivi - 
.(Y _ A ^ ■ ■■ All) 4aJjjJLl 5 AjAl~.11 £ya (_yi j.iCt. a 


ait A .tijjujtj V $\ j»Lj J< a. ■ j_oLj: Action Potential JjuoJI . 

<cJj3 ^yLa 1 • * 41 *jju .^yjjuaxJI cL J uaJI j-i£. (_j4 .(j Av uJb 

l .A . I 1 j 1 I j j l A. j CjLSjjUI j)l Jji-flJI . 4 _i_>Lj ^J-a t _ * , 0 » "1 .^.J 3 

.~.t ^jUI y... d 11 ..1. ..VI ^ 1j * -jll dal 1 . 11 11 jl tl l» 

.(Y _ Y ^ ... Al l j ,-i\ l 4 ji .^ijlII Lj^UJI (j-aj 4 jiu-itll LM_>JI (jrjj 4 1j« a 

jl tiJLLi, 0 i ^ : Activity Principle daUJJl 1 ju_« . 

_ J ■*■' ■ g . <1j 1 a jJSJ 4 A l~^ .t I A .^11 (JSLmJ J!m_> 4 j ..^ «tl b^L>JI 

j 1 A .~~.1 1 j Uv. l) (JjlS J~ ■ -.1 ^cLLa iuJaj i^.l^lr) 4 jjj 

.(0 .Y JSLdJI 
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oaitj ~oj- A ■> a 4 j ml (JjjJs : Aftereffect j^Mti j^iui _ 

La£) 4. J m L>JI til Li JLjJL>u ^I * SjJlSJI 1 _ y 5 l ^jxai I ~4j J j 1 . . c. 

. > 

\S j-1 iVLjOI u ^ i v i .(Y i"l ^ i i r ii jl i4,x , vjUJI (jlf JuLLtll (J^-^UI j j" t~ 1 1 
4^J->- -LaLj.«. U (£jJ vlv- U> . i3£j -»• 11 j^-^UI j j*il~ II LiS iSiLuaJLI 4_uuat_>JI 
(<uai2JI :JM_i5JI pjijj Luaj? (_3 jju) Jiaji ^1 4Sjj- (jic. j^cJI juu C;r JLc. 1 ^l 

_ t , . t 

4-^ -ii. i iL)Jl>»j 4^3.MJt CjIj-uQJI jl , > Sit «j .4i>.MJI jjjuaJJ (jjlll ji ^ Y .A 

. I £ 3_t*v ' jl i4jj n atl 4_i t >■—>»tl b}L>JI .AjJjo 3iLll 

^S^JI t<Jljjl Js> cjyui c_^ : Akinetopsia 4 £j->ji vJijj SjjlSJI ^.us _ 

mvaJ I) ( j—ta- i - ujJI 4 jCJL■ mil 4— SJaall Jjj. tL_ailII ^,3 t .nl 3• >. r.'i 3jjj^xJI 

.(T.A 

,>a *j_3-: Anterior Cingulate Cortex a « vi 2 « j u 1 1 (.l^j _ 
4 j i mi ll CjUaLLjjVl £-LLLa jJisJ 1 . 3 .II ^ jmAl l ^4 d . ■ „l ■ .S i 1 3 >~i . AT.I I 
YY iYY 1 Vo .Vi 43loi 1 .1 (ja (jjilbj .(1 _ V ^ ...3II *3-y>LdVl 3j j.ml lj (jr ^.jJJ 
^aLaVl iajMI aL>J Jbusjj _ V JSLAJl) Brodmann jLojjj ^ 

. t Uti 3. VI j 4jilj-*JLI CllflMiJI (_jis 4_ual_i. i L* A. ij j 3 1 3« 1 1 .".I Xjl. ..I I 

uh-j <>» : Arousal or Gating System j^jli jixj t ... viji s r _ 

iv U .... j~ . l l £L_*aJI ^ ^5-f-Cjl jJjiLUl) j-LojJI £JUV (j_d I^J 1 , 1.11 aj^>JI 

( 4 ^ 1 . ~ . l l v^jlllj 4 3 mi l c?jUI) jI^II Ja^ujj jL$II <coLij _ o JjSJoJI 
Cr^ ( _7 * ■■ a II I 31 I .(jijjjlj 4 ia l,v. l l) SjUiLuiVI CjVL>* lLv ■..J ~~I I I 

^Jjjjla Joj_C) 4 Ja .JajJI 3jl * i ~ i i.yVI jL^>- .4 _jj.,v.uC. (jvjjLaJI 
vjv -’v, a~i.l.J 4_ _n _ m t I I Jojj. CJ I fj->. 4 ^ . m » It 1 ^ “I Ut . "jlj • 9 1 J iS _$3-:e_4 

.(I . 0 i ii dll j 

3jSLa ji vLix>. ji jjjL^ 4^ijJj j-v^j3JI 3 jjl 3JI : Attention aLroVl _ 

(Jk UCt ill ^laxl (_yjl 3~ ,VI dLjjjVlj . 3 .,,'a l i11 L "il ^ . .'.~l l s i . .~ . .. Ij 

(_r^! v_r^-' olpjVl .^LdijVI dLliVI ya (jrjx. JJ jjja~ (JSIajj . jjl 

.(^aullll J mftl l) (_,!! (Jijji (j^a dLuiVlj Jjjj.1 
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. ,>« aLujM ^Jbjl: Attentional Searchlight aLiiVt ^LiS _ 

j 1*m I j ,s\a £_a JjLijJL) * it*> ijj% |»jiieiLuii ■ Awareness _ 

( \ (JjVl (JjuaAJI ^pijaljJb 

l^]> ]i ftLfclll jb i < a JSJ jL^j>>lBack of the Cortex! cL>*Ui j. j.L> - 

IjL&j . (ja-Ul >LL'J^„Li) 4_uaJl_>JI 4 J II I > JI jljLLl.1 J£ J n 1 * 1*1 3 jolaJI 

. ; belli j»jl 2 JL JaSLo cJuj-tl!! 

£11 *L>J 1 4_jj 4 111 ;j_j 4 r j).,4 > 4 : Basal Ganglia a j.i& m • * ^ ^ m _ 

'~'j ■ ■■ 1 1 j i^il*i~ 11 J ^yljaj-VI fijl »~H iAjjIjV! CjLSya-JI Ti ( _ r 3 4_lajja>» 

'll j 11 !_J yjjj cL^JJI cl ■»• ' I J£ {jja SjjlyJI i~'I cj I « 11 J . ~y ". ■.. * .31 mil elil j 

^ ■ -31 1 j jj * 11 £j \ lAal l uJI .J_LjJ.i jaj_b i Lij^ ju . v~ 4 ~ij 4 _l 5 cjI 3 i^a Jl 

Huntington i~<i & Ja 4 *^ **-^*" Jt ue i l l ,_)!olj-ai ^y> ^aiiSJi .("t _ v 
. 4 JAC.UUI -1 ~i *n cLuuuajtJl b 5 L>JI iParkinsoii (jjabiSjlj ,_y»_y >$ 

2 luL£JI : Binding Problem dajpi a K.A* _ 

{J 3 ^.inaia.ll dal.UL, 4 l , \ <1 o SjulJ jl £jabjl Sj-uc a- a 

j ft ■ n 3 I I) 1 1-» ' j II 3JL£_aiau i » * i3jU»-ja» CabjJua Lr _a i4_C.yj_a SjaaS £ablj-a 
l j **< »Ij 11 v OjLlaa (jjJ . t .. ~ea a t-fljX <JlaJLI J . I j m ( ^l f . ( i _ 5 

JoLuiaJI ^jjja Julc Ja>-1J tiljJua ,6Aj^j ..tu.) ■—>j. ~ t 3 -l (^yibj 1 Lj.ll jaaajj 
(j£. I JUJU JalaSuJI l-Ub (_y3jLl t—Oa£j ^3jaafs 4_ub»J £ab>lj -4 jaC J j , nnU ( _yJLU 3 jJ I 

■}4jl j C*£$JI tj£ (JSbia^j^JL ( _ r xiasj«JI J _iifl~u 

c^ Sjj i o . I ... 1 1 Jl i^A-iVI •. Binocular Disparity (jUaaJi jalaJ _ 
^acsjJLI la—i (j\a 4-3 Li a. 1.1 ^L~i,i *1 mV (jjLaaJl Ij-il ^Ij-jc-a-i »l ^SLcJJ •LT' taaJI 

. ^ t “ f iftaid I ^ A n 4 C i 1^ 

iuauajJl LyUJl (^Lcj : Binocular Neurons jj-Lult w «.ti bM>ai _ 

ebelli ^^,3 (j^aaiU 4ajuuaxJI LjM-LJ I Jawjj .(jrtaajtjl ,^4 JiajLAj 4aj icajJ I 

VI SjcJjJI Cr^ii 4 ,..^«ll LMUl i..j T -,„~ V .(i-i ^iJl) ^/Vl ^>^1 

.3jl>-Ij yyc Jiajl 
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o diluij tiJIjjj JL Jlia : Binocular Rivalry o^JuuJi _ 

» 

<Sji ^ 3jJaLjll ^JaljJLl <,i,llLa^a Sjjjoj pj ...^ II pmJI 

. * + t 

vn j lluij . I jul_i 1 juvIj jjLSjjlj i ^ ^ 1 £ ] ^ «>" U ^jjla 

iIJjJlM L»Lu 4 j^L^ iCiLaMliVI JpLAU ^JSLII <~» l t < l*w 1 *>- ■ ■ ^\ 

.(n 

<^1 jjl ,j^aj j^L^u* Ji.jm : Bistable Illusions oLiJi ^Uji. 
J ^ * “ I I) Necker j *Cj i < _ » «$ ji L&j& pVLiiJil . J-iLu-a JSLjaj p» ~j ■"■ a ^jj L 1 

.lUIjjVI oljaptyi jJojI .(j\ ijt .ll (_pt3l_(jj »t*\ 

- S 

.4_j^a-j 3j_j_». (jjJ JjjJLa 0 j i<a f ^J-Lui : BMlldsigllt j m < tl (j-a-f. _ 

JL*- 0 p-° 6 >-»■ Lr^ dhL> . ' 0 J 1 r <_3jJL»_j 

(JL ^> 3 1 >U Jlla Jj-^_a I j-&j . d-I nj i n j I I Cjlj 3-r < 1 . 1.1 t_aojLLa <JSLJiu fj j ij ->-~ ... i 

.(Y-\r ^Ij cdjLJI p^ ^LS^Vl 

. fMRI (jjjiJaLiiil ij\j jJL ^yipajjl jjjxiaj]l jiajl : Bold Signal OjLiVl _ 

i>° (jjUijj JSLi: Bottom-Up Attention ^Jcl ^ji Ja*P p* oipoVi _ 

4 1 ; " i t j Ji-J-U A J , 1 -v 1 jijl i^JkJI (_yj_£. < U» 3 4 ' «~«J i^j t 3~ i Vl i l ,~ , Vl 

jjLH L«J^ • j_jj-JI ■ > «~ i * . L I tfLujVLj !_gj i ^-i i l l JUJU i_a_^*j .^ ( _ ;r s.jL>- 
’('- ^ ‘^d a ^^La J l aU -l jljjl SjjaoJI Lyja i^y j<JI jl £jU3jJ,l 

da^jVl ^-LajJI Ja-ij £LsjJI ^ : Brainstem £L«jl1i >. _ 

.(iiaLaVl ^yjl) medulla ^UeJdlj pons 

I jj t_/ Js> i .j,A.„u T Jlijl^JI JLL> ,ji o^-°° : Causation AjJLaJi _ 

^ykjJut (Ju^alll ljus>j ."uj“ .l.«jL~i. tM j T £la (Y) .'o’ Jjl^ T JjJo- ( \ ) 

j l . pg .VI li « il o j Ijjj . i_i C . J. A . 1 J L J ^ jl i ,jL^ Ijj i. _ .<, i. .L j .a JSLiu .i~ia > o' 

^ j_jx^ Jo- ^yjl SjjjJUIj 4 _L>.IjcPI olSL^JI 
• <ULl!I (_yjl JolpjVI (j-0 JlZbVI (jjSj V U-jLua£.Vlj 

4-di. JLZLu.1 JLx» : Center-Surround Organization jspi p_.u -.-t i _ 

J‘ 4 ~ 1 ■■ ' pi Lp-a ^jt-w ■ 11 1 ^j-uapl cLu-irtll 4 3U> ia ,J\ i<LpLiPJI ^^5 iuaa£. 
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4jjJilj 4 * 4JLLula aljJ ijl ^ *i£ l L U j) 4 j > < A i i CiLa j la 4 

3 .1 -»~. ■ .. I jC ,~.) < 1 ,>.a I j~. '1 . ,. l JSLiji - 4 31 -».H 4 ■ <i<U) r \ rr a , j^jJU 

l 'j J a 3.3 ' ■-. U.3 . ■■ til 5 jj ■ -»- ■ 3 t- II 4 jl -sJI Jyllni'i iJLjJU (_)■ ■ *- . *•*'*' J-B 

t » 

La (. j ■>• 11 £y» 4_al>. 4 I i.'l Ijy>- LjJlJjJsj ^ Ai j . 4jjJ? jJU 1 j ~ ii i Pi .i-a ej^aJI 

. L$J 


5U 1 ■■■:,' abtlJI ^....I La I: Cerebral Cortex jli *L>J. 

^1 r . ~ il -wl ..il l i~a j CjljJLojJLa 4 jlu 1J 4 ^ » a <» i <ai all ^ j in i I t cy^ jij j ^ a 
^yll jj>- i5j.j.ii> Ijj^J (aata- cr^ £j-LH ‘J M<<H cr^ .^LajJI 4_a_3 

; j 

^ ...3 » j ^^cjLat^JI ^i 11 ^Jajl j ^uLjidJI f l *^j^a j ~i a j*n i n l * * * 

(j^ai (jjjaj ^ .Ml aL>J Jxa ijji*.! tj^l-Laj _ oLyjilLi ^U- _ ajO>- sL»J 

.(Y_ i <*^1) 


ojulaS cj1j_uu 2 da^.!vLa SjjlUI j»jlc : Change Blindness ,^u. . 

liltj-lL (jjjtZuLb (^Lie-iiVl (jLS jJ ‘(1 — ^ J^Liii.1 jl Jj.a ai .ll 

. j-iai.ill Jtl f(jr i J£ (jjJJ (cr^i) 

.(jjj5 JjtUa.1^1 ^tajl: Cholinergic Transmission JiJt _ 

J1 .3 -.... VI jLsm jJiil: Classical Receptive Field JL*aU«Vi JL»w« _ 

L£L>JI (>a 4 j=.j^_»_a : Coalition of Neurons 4 _■ UitiJi uaMS-jI _ 

j A ,~." I*l.l .*), 1 1 3 \ . i ♦**< a j| lILLuJII 4_oLfc. I .^LajJI *■ i 3 a 4 jj~< a 11 4 ji mil l 

* * ( * . * ^ 

^ ~.a j ^ J . 3 a ^ I f dljAJJ ClLa^LoVl jJjj . I JL>-lj Llj^rLa jl LjJLS. jl LSjJUO 

(j j-»• X > j ji-VI ' j ' a I jj-*J -^i«Sl jl 4_oljJI ,jja I j <> Jl ^Jlo 

1 .« I I . 3 ■.. al ‘.".1 1 .-i\l r 1 A~. I I (| '| A /|1 ■". ,VI 4j>-jj .5 ... al ill (~|1 4^>LajVI cLaijC.1 

■■.•«- u If- <_aM3jl Sjj 33 La^» Ijjj ijjujJLIj ^aljjJLl ^>L3JI 

j ‘ »J 4 . ./.r LjXJJ (_3^Ltjl (j^a ^lj aijjj^a U^V . 4 ^ i iiLaJ ^aX.^4 njj^Vl 

.( I- Y f^ail) 4Sjjdl jjaajLuaiJI (J£. 4>-l jjuo 

(Ljj^j) <Lalc jaxau-aj 2uaa>L>-: Columnar Organization pMia.’>tti . 

i j « c. (*LseJLJI 2u>ij C4>4 4 J l I/-I » 11 Li>L>Jl ^ Pi « a j.i i ,<u ~) < *~■ j v . eLstl! 
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I 4j^.^JiJ^^ 3^ ili A 4-1 »>t 1 A. .(i^il.n t U> ]| ^J£ j , r .i~ a i j 

(1“1 J C ii j l^ (_yJ^VI ( £j 1 1 1 dbtUI L^-J «4iJI 4_i~>- 3 IU 4 jjijjulII I~i l a 1 ~t l 
.(T-A ^J fv —iu-1I j in i n j-JI 4 —cC.JLa^_II 4_2_laJLJU 4 »£^—>\JI 4 j_^. j ~ 

^ ( jl - T *■* |Ci-4JualJI I. L A 4.1.,i.a.,l.l 4 xi^L>J 1 jl Y . Y ^ ... T 1 1 

.(jtj_jjuaJI ^.ilJurJI il j 


j l ‘~i,‘.“ j ,j? L&cLui j_yiaj_pLI ^xloiLuu LiSLj-LtKI 4i>jjLjo 4 JU : Coma 3 » j ■ ■ «l | _ 
(jSju .(>-0 pm ni l) 0 < »K« j l JJJC. lifjlm j| (^uLuoJ ^yk, Mj_b ^$Iaj jt 
4 jjjJ 3j l i~<, , il Jjm-*- 4j|_>. (^yll lyjLml 4 » i>> 1 (_y3 ( 4 jjj_JLJI 4JI_>- jjl 

V (jSJ (crj-*JI Jjlc. JjLUL (jjiI^p^-Li jjjiJI ijlill Jj i , „ ^.Lf.j 

J }~ ‘ *J L^JLk. (jlc. (jlalJ-£.Vl 0JL A Cl.uL I jj . JjJLmJI ^yic. JjJj 


. J 4JU j^yS ^jdvjjJll 


4- j-A <jr^ u-« .uA^' : Consciousness <_y£$Ji _ 

5- }i-£. ^c^JI cilia 1 j . 0 ijLbLiaJI o,x ^ 1 ij n 1 1 II t al I 9 . K ~,. ..VI g j ,C . 1 1 d t- ■>■ JJ | 

S- 1 ' ’ . 1 ■ 1 ^ j Lj>j_Lj_«JJ ^jJ.1 j -utsi 4 (_yj| 2~i jVI />! . ~ ‘.VI *\ K .'-. 

( _?' ! ' ^ Jl cill 3_j_aL£LJI ^LojlJI cj"}/L>. w I ^ j_Sji < 5 ■ •>■ ■ ~ l j ~ . .. I 

Cr^ (j-al-i- £^3_3 ' iLiejl <—iJJcjlj i(_yC.jU 4j_cca-*JI CjLLLijjVlj 

2^-J->Jlj 4 j 1 mi I I oLLaLiutjVI Cp-i 4 3 j a ill d * Ui d « ~ j 11 U.I ‘,1 1 

.SucljJI 

ty£.j 4 JU. (^-Lca L^_j (jSLiu Sbi: Consciousness-Ometer u - i : ^ ^ . 

l-M-I 4->JLid> 4 _Ljj_L3 -X^jJ V .(4jLcC ^1) oljtl^j_>JI jl j ■ J l 

J 9 l "j iCjljLj>.l 4 j£^ajj=-« JjJlJI .»Uo 4 A ... *U Atl J^,< I a 1 1 '■«J J 

* 

. Li£.j (-l Ufi'n ^jUI oLSjiiJI JJL>j 1 Jd3.llll jLlli-l 

t'i i 1 “A;-»-« : Content of Consciousness jyi^n . 

•( frl>-«-J»- 4_j>.Lfl_j 4_j}j Lic£) (J-Cjjl jL«_j Ci5j 

.(1-0 jiLcunJlj t^gjjsz-A 4j 31S (_yC_jll 4 jjiith.II oLLLuj^fl 

lM- lh-h v>LcoucVl (dJk ^ jjLi jdLkjuaud: Contralateral JjLaJti uuUJi _ 

<jjJ oLajid_o (Jj. 2ii . uj (jJjVl tjj 11 T 1 I I dUeUI ^ Ld^ I jLl2lLI i_*jL>JI 
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<_bL>JI ipsilateral Ur i 


■ i 5‘“«ll (JjLULI >_<il JL>JLI 


1 ^ . xi a 11 ^ d i -i A i 


Jia. jl j LjiUJ ojj j < : < (j gjila o-° ^ : Core of the Thalamus jL$ 1 i i_«J 
(_ 3 Jt jiji< ill Laj.Iii-a i_JJI ( _ ;r 3 djj .--.t H L£L>JI J ^ 1 ~ ,{ LiiijJU jli il) 

.(V _ V 4 J 3 J^ILuJ.1 <LubcdJI lfl~3U;t JS-jlU i~it 3.U 

Joj^j u^LjjVl ^9 tr 1 *^ : Corpus Callosum ^■UfL>it! 

/ . * 

( 3liej Los - J t-» ■ 11 ^Lajjl ( _ T ii>j_a (_y3 ^t-> 3 ~ i_3l_jJ^/l a . *Lre_UI uaj 

.(t - W JSL5JI) j ^rviic. 

; > 

*U 3 oJp ^jJI lJjlU : Correlated Firing JajijJUi g^Lui 

lit 4 jxlo£. 4jl■%• JjLdJI J^>- illJJLPtJ 4_t^ua£ 4_iL>- J» All Jj£^- 

/ 

i<Ll>Ij ^3 i~il .~. 1 kJIuLj ili3g JUu i3lLc. 3 jl>-Ij < jl *»- (_y3 ■*■ " iT«.njii 

i4_uiLiJI <lJL>JI cjLSj-.^ ^JLaljjja (_yJjifl 4-j.tjsJI cjLSjJJI c<3jl>- lit jt 
. J^l^jjl Luajl jJojI .(V—Y J < M i l l j Sjjjfs <L».jJu l^a-,a. 13 JLajljJu 


^Jsul: Cortical Processing Hierarchy 2 uiL>jui IukIU-UJ ^^1 

.^^Jl £>£11 

-^-111 ,j_/j 4 _ljjLjJIj 3 1.1 aljjl (jliajJoJl: Deep Layers Lit"Sj<*n 

.(j'j 13 “ill (jl~3 .U II Luajl m~i_g • (3^_o-Vl 4_>- 3 JJI j Y _ 1 ^jia.11) JUJl>JI 

leLxJLJI £jl>- 1 i A Lbb}L>. f Lt-ujvI jl>jj ( b 7 3JI 4J A j. ^ 1 1 4_u-uajkJI Lj^L>JI . >~i a~) 
,J it 411 (_j 1 c.'j 1 a. > i.j tjy j_lI i_al jlaSMj LlLlJI 4_ljoI iyjl 4-jjL- > JI yp. 1 1 L 4 II ^Jt 

.(^^AJI JpJiyi iJUUI 

( _ y ic- jjjLSJI i 4 _ijIj_>.I : Delay Test (Jj-a-Lui jLi 3 L>.i 

(j^-IjJI illj) 1 HI II jl i~i ~>.V i4_i5j_>JI 4_i 1 -r ~ i nVlj <.j-i.ii j I ^jJI 

Y _ \ \ p... 3 11^ « K~. J V (jjjJI jl jLxjuaJI JLiioVl jl iZjLjlj j -hII 

# 4 

> 1 ^ 1^11 ^)nl jkAA Luaji jJajI -^3 _ IY ^ n.iillj 


(j^t-iHI JaaJI jJs»jl: Depth of Computation ljLuuhJI 


•OrjJLuJI ,jjLu jJiil: Disparity 
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*L^U! ^ L 4 u«xj Jjba i > i*ii i jL^j i Dorsal Pathway jLuIl . 

«LxJJI fjjs jiaLLs (_yJ] ( _, Vi i n jJI 4 j f,, l i n II 4 3 In i U JuLaaj ^j^/l i^a-xJI 

Cr^L^vIl (j-iis-JI (. j-aJI (jJj 4 j,nof. jjbta J">} <<-dLiA (j-4J .^yiisjl 

M i l l) (jjl jl < it < jl J <all 4 j<SJ l Luaji i—Sjjuj .(jg I »Lse-l!t * 1 3« 

.(r_v 

. L^....u A ,i 2 LpJL£ 4_ia2Ij jjuj 4jjc,Ijj 4-j.U- : Dreaming jvL»ji _ 

.(> ijtll 4 ju^ i nil 35_^>JI cUiii UuL» i 
.4 j^JI cillaLujVI jJiil :Driving Connection Jutaijdi AUaLjjVi _ 
AuuaJ 4^jLaj^j »iu ,^a : Easy Problem Ai^uJi aIslaii _ 

(,a*^.J“l * IwO^-U^. (^jLXI^ tj^ yj^AJLl I (jtfjLutfVl t aI w. * ij iLlSJI I I A .". a 

(jifi 4 i . Cj LSjII 4-ii. _ i.i. . il ^tii J 4Atlaj ^f.j 11 (j^SLj La jJlai a j , I -.~ A 

(jSJ .((^IaaJIj j jln . H l £y> l j«i<a (jl£ ji Lr^) 4jjj-*Hj jj«n~i II (^jiuuo 

jjIlAj .4_ul jJI 3_^ijJI j-m J ' ueit (jj jj tn il l I4±^uJI aISLAXI Ja- 
(_jJI 4. 1 i m S?l J!ua i 4. n . un I I 4KA1I (jl (jJol . 4 .« ..n I I 31SLAU 

L».. /->~ I. L a JL*JI J A J l > jtj . iT .JIAJU J-j.u4.tf (jlc.) LyxbU.1 (ji 4AutfjLaJI 
. 4,1 j H i l l 4 K Al l ^143 J_^3CAJ (_ y iaiej (Ai'v t<~u 11 (Js AjjiiLo SjjjuaJlj 

•j£j' ,>£. ^>^1 uil^itjVI Jail: Eccentricity ^ vji^so^i _ 

l $.Lm 4 J 0 ' . 11 , 1.1 Oi^ L* I ! Electrode (^j^S * <ua _ 
J. 4 > jl ( _ r 3 CjlJ- lXj JojjumuJ i j 4i . ) (j^u^.j i4tf-uij (j-o V] LaLuj 

. t 

(j nIVuu . j .3j^,lxa 4 n in , » ,il LjLaJI 4_< u"<) J /j L^a-jLa- j! 2Uuua*JI LjLaJI 
oLc^-iu%tfa :4_tlaJI ^jLa. Clj^l j*> 1 1 1 ~i I I (jjo 4-jj^j^11 CjijLiiVI (jtf« (jLc^j 3jA 
JL?«XI 3 ‘4-JJ>SJI LjjL>JI ,jtf9 ji 4 _il~u jj^a JjuaJI j-u ^j-a 3 . .1 ~,~ a 

S- da-a-H LjjUJI i_sVT (jtfS ^>JU dal AJt t{ J « I I 

4jld (j^aljaii dal illI I daLilll II ualda-sVl (j_a oLc^«j>JL (jSL«j 

daLdu (j-a 4J.LC. 4-jj^.g^ II i_.il UaVI ijii M^ > ,„" ‘i.^-td . 5 . . .^ n 3 .1^ 
J^-yj 0-* jAjj-4 (jlaj juuuCLi 4_jJjAJ! 4-j-uua-xJI 
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(J£ (jA ljL>- (JmiX »j->- iW> n~rlj - (j<-ia.) (_ 7 ii ( j ., i . « .UjJI ' *JJ '^ 4 

. (J-Oe-uGU 4jj4>JU 4j_uiaJlj _ 4 din id 4jt 4jjL»a*JI 

U A[x^k\ j_u~ J: Electroencephalogram (EEG) ^b^SJi jii 

ju jG (IsLiiu jflkj .(jjitjJI 4-aJij ■ _»' UAt 3jua (JjjjSjjJ ^UjlU Jl^jt-U 

j .".j» 4_)lj_4J ^Y_ Y p • "*11 !^JI i Lal_>- iljjj iLiJl ,Lu5) 4X.J i"i4 j_yjs 

£jji>jJI iAJLulJ i Jl sej a ; ' J ~*~ ■ "* 4 I _i i »jj 2 .)Jlse-« 4_jj3j_*_a oVL>J 
^‘1 All , >j, >-a-~ll i *« .*» jdl («Lulii ( _ ;r Ls) £_jjj_U ^yjAjJI 


. 4-jjuuajdl LjMiJl (jJS 5j j a" A CjLc jjaJ*-a JljJL>o j_ylc. 4jjjj3 {jA (j" a u imj 


6' tPJ' cjLJSM : Enabling Factors p^L^Ji J-aij-& 

Cholinergic l _ 7 jjjj£JI (jaill Jlitl (ja.i<»^ '<-) La LG 4 j j j♦ <~< oj^ll £_>i >^a ^3 

ijIosij .(eLajJI qa 4_l3L^ <Lxa£j iliLLuJLI (j^Glutamergic Cr iu>jLj^L>Jlj 

.^ \_ 0 j<u-uGJI^ NCCe ( oiSL*aU 4 t n n* 11 ■ t-jj 

ZjLxtAtf. oLJUc oj-j Jc-L" : Ephaptic Interaction JcloGJl 

•A>Jj .4 JLia» 4-uj-^ jl 4-o L . a . j^ (jjixJj 4jil»Jt £jL>- A^»JL> SjjLaGLa 

|~>M f- l-.i~ I I a .'l A 5 i... 5 I i’ll 1 d j ■ « II I _i\l -w I I 4-Jj j -» 11 *1 Jj j.i II 

1 ~i l j I n «I I ^js \l ^ ‘i. >» Ijjj VI d_iL>JI £jU>- jl^tJI ■ ■»'_' V L*jj . I j"j ■ *»j ■*» *>■ j 

.(Y _ Y ^ ■ ■■*») d.... .. j LI 

pi **4 ^jj 1 /tkj _■ a i~ 4 j~.l 1 4 * L. ~.a; Essential Node < o.^ Lu>V 1 5.>Sill 

olLLGjVI o' <Jj o J4 111 ji OJ-I ‘d ~Ma 4 4jjj« i~i 4 J, i^*)l->- 

.(Y_Y ^iiirtll) 4j . ..1 ■ ..I a.Gf. ^3 Jl>.jj ji JjV Aa-ualjJt 4JL£J ,^41^11 4_m^1«ll 


jl 44 >JI ^ ol^jJG : Evoked Potential 

. > j 7»ll) iZi^aua jl j jl~~ . ■ 11 ill 1 & ^") 5jj i4> ^uJLnj JUl j ^IjJI Sjj-3 

i Jl—~ii 1 (jj_.iL> ii (_ r Lc) ul i.JOa- jl i^jl ~~i mil (_, » <i i ii II 

JL£>JI ^yic. Jjua^cjj . (cjJLxj JojJjJII 14.i._>» A 4 a. 4_oi_j JLuE. I Fi/v 

^uloJI j 4-1 jl 4 4jl—4 0 ~l6 (^3 (jJJ.^11 ^Jil (J JUL4 oLui^J jl l ~ i II tl 

.(Y _ Y 
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o' (j: Executive Summary Hypothesis 

(_yJL>JI £xbjJI V 1*1 (_yC.jJLl ^; .■ 1 -**»'I oLLdLl^jMJ ‘UuiLuiVl I ^MtX jll ^_a 

-*■>• J-iL*- 4 ) ^LajJI (_yi V~ I I j/iVUI Ijl& <o*l3lj (JLxJI 

lujfej . (c^3jJI « < is> O_ > o .lilt a jl_^5 iliejV <_jjl!oll VI« II La 

JiLo (^yJJ ^Lioo V CjLu. 4 J_yH _jl AjS^oJI dLmuJI (J^aiI jjlII £y& ^jiSJI ^ 

- ♦ / 

JrLUJIj (Jj»JL»JJ ijlo> SjjJLJe^a eli^Lx-a V) Ja l «*.~ ^ !*■..■>. i^j^aJe-LU IJLA 

.(\ - U ^uiJI) 


Explicit Coding or Explicit juhaII J-JLa-rJi jl n j. .^.r.i i 
l( j>UI jl <<u^jiJI _3 jmL 5J.I ^LjuaUJl ^LiiiiJ Ja^j Jjiuj Representation 

^J^-x *ol l ^ jaaoA J • ^ Y-Y <i i ii ! I ^ya>aLjb ^lajl ^ fc /l j. .I _ 4_>-^-11 4_jJ A 

— Y ^ t <i n I I) Lplj C)Iaj 1> aU ^ < a j>> ]l j A A," tt t SLj^jlJLa j l_jLa 4 l 5 cJJ ^ 3L> la 
4_ac_j^-u3 4-Li j lct j 3j_oJ^ 4 _lj-oL>. (JjjLaJi S i ■ c Lj^L>- d r j ^ -^ 1, ( j£Laj .(Y 

lO"*^. 1 I I sLaJJI LlM-»- _^AjLj JLill (Jj-L<-u (_yi£i) 4 J ifl <>> 42ji^ UI 

- Y ^ i.i ol l ^^3 ^ji .(<LtLajJb <2 j_jJoj 4_>._jJI 4j^A 4 _iL>. d U i 4 _ls- jail 

* 1 j . fl l ^ o«aJ <LiiJ Jo(J xILajJI L)i i , >l,i$JI LjLz; y&j Y 

• JoLJuJl ijU4 Luajl jJojI .^^L! d iii/%*I I oLloLjj>U 


•Jlo>VI y\iu\: Extinction eUJbjVi _ 

jpoLu ^ 4£.^aj^a : Extrastriate Cortex aau-.n ^l*. *l»oii _ 

1 j-La-iJI yd i (J Jl .l,a.U ( _ ^a .d.II (_fj_ua_LJI aLaJJLj Joaoo aloeJJI 

_ A ^‘C mJ I) J j 1 .i~i 

ya .JLu y>^jJua (Ut>j : Fallacy of the Homunculus AjaJLsLa _ 
(_>Io_pfllj .JUiVl (JS (<JL*JI ,_yJJ jiLajjj j^jJI 5 jjC.I^JI LjVl i^^LojC 
Lnj cjUoLpjMJ <_iL ung .Sn y u >&»ij I jla ,jt Y _ >A ^... sil l y& 

J-i*- Laojl jJojI a belli j»_uLa 

cjbj ~ i.i J .a -Lo->i: Feedback Pathways Ilj_»_>.jJ| ijjjiUi .~.ij i... * 

03^-*-* ^j-gji jJojI) ^Lojji j h i* 11 ■ e_la j 

jjbt>j Lh« (-ij_ij». 3JLi-ljJI LjVJLjJ I jj<i..u) AjjJuJI olj l ...a 
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A a CjLLdLljjI L$Jj (_ Jr lLcI fJ^LjuUi j_y3 I—uijLi 4_l4Lj^iLsJI 

(_yJI ^ U ■ „jll A jA-i .^11 <1 iit-l it! £ya I JLiJLI (Jj.K.l) _^j£l ji 14 

4-a.l^jJI 3l_j_ijl ,^1 jjj '-" i * ■ I I eL*_L!l (jj» ji fj j.. i j 3.,i I I *L%JJI 
5 j 't; ~, U .-ilj l ,., a j <- i IIsl <ijjL5e_j V l _ r £.tjJI (ji L?j'j -( 5 j j ~) L>J1 

,(T _ ^ 0 Ajjiill djl ^\j 0 _ \ V ■ •■ **11 j Ay q (_yjl ^La-lJI j»Jl3jO (j 4 

fljus. ,_ps j ~. a - : Field Theories of Consciousness ^j-ii JL >»-4 oLj^laj _ 

X? (j-.u, It! -Oil (_yjLj)-J-3 (J^»l_3» 4 -jLLo JI_3l 4 CjLjjJaJLjl 

j-LajJI ^ (j-m-daLiJiJLl JL*Jll (j! iCjLpaJjl o'sjt, £4 <JJoL*jt 

tT C._jiJ (j\_*_4 (_^j~. -»■ a JJij ^ U"| V 4-L»_- > o 4j*.j_U JjL%^a j-jfij dULuaJI jJL) 

.(Y _ Y ^ ^ ■ ..j'aVI (Ji.Laldl Ljaji jiajl) 

j t f d . .^ i ^lLLulj oLiIax 4 x^oljo : Filling-In Jjl>Vi _ 

cLlajlJI 3 »* . II L*£ i((jl_«jJI jt (jLSJ.1 (_^) 1 j *> l j ■ ii (j-« 

jULua_« la_4. ,j_jiLj (ji (jSL^jj .(V _ V ^ c l i !■ <1 l lj ; ^ _ Y (^ "V (j. ~ M.4L a >) 

. UL»-i 

(_yjjl i~ii aj i«ti (jLj 4 _lju: Firing Rnte Code Jjujua Z^ <im _ 

(_y3 ( j't-> <~< (^jjl cASjJJI (j-4 f.U ...j'^*) JJj£ (_yfl Zljlije4 4 j iinf. <Liia» l j .1 4 . >o 
.^V _ T ^ ^I 4-ljIj (_ ? i-4 t ’ • JJl>) AjLuljua 3^i£ 

^ijJI: First-Person Perspective JjVi u n>. ^..n jj U ; * _ 

‘ /» X j A ^jJI JJtUI • L^SjJUj joJLaJI (jt-9 jjJj (^aJI Cjl JL>-Vl i^lj 

-Aj ... A J jjl jjSLcjj iULUI (J ■*■ " Jj h i 4 ^4 JjVI (_J^aJe-uJI jj h.i,4 ^il jjj 

tiiVUJI ^51 j oi u j r ' * j (jj>UI (ji «Llij<^LdJI (j ^»» i (Jj^j 

.(Y _ ^ ^ ■■■jllj 4_uljJI 

s^l^jt ^liul: Fleeting Memory S^jUJI 3>stiui . 
5 vif.l a u jlajiJIj frLaJJI (J.a.>"i i ^L- 4 jl 1 I (j 4 ^ ■ ■■ °< i Forebiclin ^L 4 jl 1 i _ 

A l A A 1 11 -» ■ " ,^ 4 jUdLoVi dJJJtdJI J t^» ll ^ Ala .Ml dli^illj Sjjillj 

• sbtUI j. i a a.^ ^L 4 jJl |^JL 44 (jru ilnl->JI < i ~yj "if .^UJI (_ T C.^Jl (^jjit 4 ^LdjJI 
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.villjjVI oUau>J jlajl Frames j_L»Vi _ 
f L»i <^1 e LdiI jLlia J£J jUoiLI: Front of the Cortex @L>JLii ^juia _ 

Cr4- . »- > il oaiJI ^ 1 n dj Jisj ^1 !1 Jn im~j i^j^jJU 

<^Lti!l JjbLia ( J <a . (4-tuLaS/l Sjjj^aJI 4 -yaLaVl 5 A jL 1 1 j 

i_ i ..a - . .ij . Aj .\ C i L 2 J 1 ■ 1 2 » I t (j_a oL^i! 0-*“ 'd a^tl till njt » tl Jj X~. ■ ■■* 

■ Forebrain ^Lajdl 0^3 ' $<■< iL14 .ii ^ 1 r 

Functional Magnetic Resonance u --j t~r. 111 p. -^ti. ^.-u yi _ 

^Lie^iVl (ji j.LajJl tiiljLil Jj-t ulJ dJL^L :fMRI ji Imaging 
I <1 jH i< t l OjjjjJI (J-Lui tjJLc, (jjOTj ^ydbejlal j_tC <— 13 -L.uLj 

i _ y lc -Lai*JJ 4 Jt^uaJ L jJJ-uajJI Lc^jjli <La.JlV"iiitl tilt > 1X~.1I jaSlj 

( 3 j»jJt (fl . » ■ > (ji 4 ^jlju3j-U CjI^_l* 3JI (j.ij 2 j ^ jJl ijtjJl tjrt-ar.jji^Vl 

-\-4ua j . H J (jS-t t ui. 1 tb l .i i i II I 4_pc_jjj !_j i>> j^M d il - vl ■ ,. l ^j_Jl 

j— 1 £. j»aJI 01 4 - ( _, - lf . ( j h i j LL jJ.1 0>J>~1L u djIfijJl ^-j^juajJl 

• g l i l i ^ il j» jJt (J ^l l l l r^> . O-^ L^* J—S» (^yjj 4-213 >1 <a d t... jtil ii a 1 4 . <0 

i— 1 ! J->-^l ^-tuL-a J -C 1 n i i » II (j\ — 0 _!l—J ^4 1 Lj 11 Jje-taj V 

O^ 4 1 j . 1 I CjIjLuiI Jj ^4 jjIj ^ 1 d »j^ ... 11 d Xj ■» 11 j d 1 C , .-, 1 1 

>U-tbo JjJjv ^ £d 4 ujLjJI (^yS tjuv 4lu.«2> 4-tin j Sjba ^ ijt-UI 

A (it mni l ^3 1 ^ " i a La Ltisjl jli [' 

jJautiJl 4 _J 3 -* 4 I < dj nl~.ll ^23 : Fusiform Gyrus 4 jJj 2 ai d a_. 1 ai t i _ 

frL^ill ^Lll) .Xi i- i l l (jndil jyJI ^JIjjJI i^ddJI jjja jCLajj mLeU ^' 4 ... II 

_ A (ttiu. il l j i4^aLdVl 3 jj i^-illj '(_j 14 ... 11 ^ i?. 11 s* 1 1 

(«i» ^L«jJI (ioJLn (^3 £j^uJI ( j SL.i. u iU t_di!l o-« ^j-uiLuiVI JSLiiJl: GABA LLv _ 
y-amino-butyric acid ^i^Sfl ^jLd>Jl 0 ^ A ^ 1 \ LL u ,t .^«11 J^Ld! j!I ^al 

• 4 jS Lt u t t I Ji-3 0 LI 4 IH O-d 

.oLjuju ^JLil: Gamma Oscillation L«L>. Gbjjjj _ 
Lcia • tS J 'J '* • 4 l i tg jiu i- U £d3 j-a 1 ju>. (J-.titi> 1 h I&J : Gist j >>JI _ 
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J Lfl L aJ A jj U CjI^.j till -1 ^^ i La 1^ jj $ : LaLaJ j * ljuJI ^_a-C 

■ (T—\ ^a mAII) 4 JLv ( _ T ic ^Lj 

^ 4ju > i ii I I AaLuuil AjIjMJ ^ i u Lai^l lull J L a oA J ! ClutUIT13tC i Zu»4 jj^ Lw . 
(_j3 C .-u> Lj i^JljJI LI (jSLaj '" ■ a I ~i j I -a ^ II JflLiJI ^ L g-LajJI ^ajJLa 

! 4-j-jLj (_ r La JM-L jJlSLau^/t JL>.I (J^uu . i,~i a d J^v i ."i a JL*_i i~'St ■ V. ■.. a 
£_jjJI ljub ^LajJI ^ jlS a L5L> ui-} 4j-aL*JI *•! 1 <5^_>JI ^ lv»a ^.i »*iu* 

O-u^lui l~ (JjLjjjO—( j i~'M i . ..a ^aLuJ jLl 4_aJ . d<^alj^l>JI t~ I\ l I a "|, ■ I a 

ILj JSLAj J^jui ,^1 i(NMDA IjL«j) N-methyl-D-aspartate 

jLul) d J*C I ,~| 1.1 djj^JLI d 1 j a IjUu u)i.ui~i I ..a . (d-Ljlj ( _ T ia ) ' * _ 0 * ) 

. | V _ 0 |aauaJ I o \ _ 0 |a>umJ I 

jjJLLij juAjj La^.-L All -tcLii : Hard Problem 5.- .^tmg.Mi _ 

AjjLSD |Jj "i A: aj Jj IA a j j. ■■ A" ^ajjJjj.l a J J L 11 d jj j ■ ^~. 1 1 d i j » ■ 1 1 £yc j ■ . »~ll 

aO*LdJ IjUL .11 jtnitl II ^ ( -r-1 Li } ~l3 J I J * >- |jj4 rtj a. I Ull J.,| , ..I ^ VI fll ,» < 

JLld - la f 11 |j^ S Qualia LJ^SJI iddjl LI ^^-1 ‘ ^ ■ 11 v-LaL! daiLl ^Aju 
ljub <U (jai^SLU II iLh^ jj . aj j ^LojlII 4_pUI oLLLjjVI ■ d l .~..~X l 

• 3l4^I 3K.au 

(i>ua-JI LIjjVI ji o-ajJI: Hemianopia ^AuLJi ty d J L}i - 
d. _u ..iL>JI 4 jj£jJI Sijjjl (jja jl ...II ^ (_dij 4,>,j7>> AjUtJJ idjjjJI JLjaa i a.ai 

■ ail 1 i d> jLlJI J-®' 3 jl ^jVl tQ jU tLeJJI j^JI 

Hemodynamic Activity j*aJi ^LS JbLAj. 
. d^uiajVI 43 ILJ I d ^ na« II CALJuaJulIj . I Ajl uluIj all v^^-w * Jjj jj 

*^l A~ i i l i ^iifu JI Jo LAjJ I 4_aH_JI (^.jXjVl ^~1 j~ a.^/1 SjLyjl i_xlL~~ 

I La .jijJI jLu ^ (JUill (^jjl>.jjaa4]l ijjj 0-c. ■■ ■ S>U L*J>au 

DJA JoLajJI (jSwdJJ - |ajJJ JaLAj _ I j A H Juj dLajJI ( _ t j3 ■ ~' I j j « ~ ' 

i^^A^jjJI) } II <^"<.11 (Ja.i. L j_^ .^LajJI jjgusxj Cil _■ i 3 " ; all 1 j j « ~i II 

£r±j >JLi I <aali llj .(PET) AiLajLIj ^« L ^ tt j ^ Ilj 

. 4_uLj _ j ' l ajl ll (jja e^j^l JLtai j^ylajJI < __ =r jLSLJLI L^>jjAaj £^£3 • jj-auaioLlAJll 
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> — 1 1 j- u L U l ^Luit ^ ' c : Hierarchy ^juJI _ 

jrj-i-3 < _ y fj ^gj m j I I £L*jJI (_yi ijJi^i jl (jjjJiMiJI g -1 j" .<l>JL*_U ( 3 -lo'— 

(j^a l»Lo^l (_yJJ <Csc_iJU jJLI d_Luia d at-. ) a J i a* , n" . (dj-dLa'i/l Sj^j^aJI) ^Aj^t 

d_a.L '■ a j»LaVl ,^1 IjIjLUI iLAj_jJ_i tjJjjyjj ,_g j~ ... a ^^3 d a U i a 

£jJ-j_ll 4jl j ^g 3~< ...1 1 d.lL.i A (jjj (Jf j_jL>. . U1 , ~jl ji ^Lf.i ^gjJL^u-a 

ijloll* jjJI dJLc (jlolia o-d CjLojJL*_U djxs-^JI djjuuJI CiljL^a (j2.iT) 

J j . ^ -au2 ^ 1 a . I _ I \ . IojjJs jl L2 _j_ 3J (jjijtJ (_ r aj_$JI ^jdLjJt 1 J_Aj . d_Lx2Je_L>a 
(j*d3 id. j )a « H I I (jJoLillj 4 jJ L ul > JI dj m “>Ji JjJoLia-U dLLd ^0 dj-dj~A t" li a . L < . 

. <L2j^JoJI o-A$j a Lei! I ^ (jJaLlo i— ijj_ p (jSLdJ ^gJU igl ^JJ ^iTpl jJI julL 

disJUui jl 2 jl J±u±> (^Le-jJI : Homunculus fjJaJI _ 

(jJLc .d-^a-JI o ^IjJI ,^9 J$_l: Iconic Memory 2 u-j$ \<vi *j «■•» » 
o u '> >- Lr 2 * Li lu l .(iHJj j^ej ji d_LLj JMl») (JLtUl iSjjl2JI 

tyijU djjj^juo LaI jij JljJJI djLj^iai 3 j£\ jJI L$i£ Ig.j a M.i -(^j-i-l 

.(i _ M (^ 2 JI) 

Implicit Coding or Implicit 0 \ iu-ui jt u ■ i a i^lji _ 

.jtj^uaJI jjiaiUI 0 jS^. : Representation 

<juM.a,\ d-j,> im% : Inattentional Blindness oUljtfi j»-ui ^ _ 

V Lcjj i3j_iI,Ly) «_>il 1 gjil j In ij (j.i> ■ a » a j ~ 11 jjA . ~ 1 1 j i.V". 1 1 (jLj dj^^ a 

jjjJI JLojlLM (j-ajdl oSjj . (d m3') jajai2JI (jJs ^ ( _ > LaLAj ^ \ ^ . ■■ al l j 

. CJIjJ^’l (^Jj ^a-i-uLxJI 

<jj_ 2 Jl ^: Inferior Temporal Cortex (IT) ^ -•• » u a .> t i ^Lsh_UI_ 

« In l i e~l I l_J djLjl^JI dj^ m i II d a t -1 . 11 d j-w I j ( *j_ a i . 1 ." I I d . . *> l - >■ It I j]iU il l 
Cy> (_g J 4 H I dJ-»JI (J.a,a 3T) j .(^x.JUasJI i .In n I I Li-Jj-dj J 

J* C*^LU 3 j .(r _ v JSLjJlj d-j^oLaVl d^jJJI jJkll) AIT .CIT .PIT 

(^dXdi] ( _, i ln jl l g r Ir-I ...I I J 3 I 0 (^Ic. .^ytOjuaJI t _ y J122Jt aLeDt j»Lal jLLLa (j l ■ ..' VI 
udljJliU .AjJU k JI aLelll (jjs (j .,~uJ I lj_Aj .(djJjjJll da , Al 1 1) .l.al l 

■ (^ — A ^Ci i...i 11) t^Sjj * ■ ■■ 11 
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Intermediate-Level Theory of u II . F» tg j “ ' »t i ijj—IaJ _ 

d>1ju <J ■■ 1 J (jLi 4j * Consciousness 

JoLaoJI (_yJJ (Jj) i si ^-11 V . (J LLA.i i l £jA 4 In iCiL j lubt l l VI 
(jA j j* - *^ II frljj ■ 2 gjt !j jjl i <V i-il (Jjj-gjJI < LJ j lJI CiLjjoj-uJ. 1 ji (^1 JjJI 

j'j j• .*.11 .^ ^ * r j «C *"ll ji 4 -i T u-ajlJ.I gjLiiJI »4 _l3j_*J.I cjLJLaaJI 

• 4-i i»>■ (_^ajLuai.j iZ - o a Loo JJ-os JA" 

S-tjA^Intralaminar Nuclei of the Thalamus (ILN) iu^jLi«xti jL$xi _ 
IjLiiil jo£l 4_}JjiLflJI .lii «l 1 L^a La-llj jijLflj . ujS JMuH 3 IJ -1A o a 

Jj^iJI 4JU ^Jlj «3 jIjlLm»VI (jljLfljS (_yJJ (jj Ltly l l (_yi£. Lt^« J U \£JjJ .tLadJI f i I n jJ, 

.(I — o NCCe (jtSLttjIl 4 jjirttl l (.ja. .( jj i S j Lu !>LatS (jlf> Ijl 

. JjlSXI l-^L>JI ^1: Ipsilateral <u*ii._uL>Jl . 

4 _JLkJI *L=tJJI o-» iiJo : Laminar Position yl.a.<z»,ti £*i>j _ 

LftjjJj ^LajJlj jkjJLIj 4 j I >J I J S-o. J f£A J J-^-a ^uLAx<aJI £xbj -4 j j .<■>* I I 

.(<U3Lk)l Sjj^LoJIj I - 1 JSLill) 

Jo.^3: Lateral Geniculate Nucleus (LGN) \ v /> I. -kH iJspi 5i>Ui _ 
2l_jjJI ^yJI i(j5j_o3_JI <_uuajdl 4-j.L ajjLxj# 4 ■> £ .,> ., m » I I 4-j.^a.xJI LjMSJI 

.3 j-lj£ 3 i 0 q a (jjQ 3 jls-Ij (Jr 4j lOLa.L Coo. ,^a AjjSJLI 4jjjL>JI 4joii^Jl 

^f^JLlI J? JLa .j^jVl iSj i^i ! I I *1 **• I I I (jJ! 1 1- 4 - > ~ i. « ~ i 
1 q ~<2 tUJJI jjja 4 _LjLa 4ox>>j 4jJ utj 4j .>L>JI 4j i^JI 5l3-JI J i 3~ ‘ n t .4_oL$J,l 

.(T _ V JSLjJlj 1 _ V JSLiil) j** 

. 4_ojL>Ji 4_uSJJI Sl^lll jJiul : LGN - 

Jat^uAI t^jj-sSJI jl^>JI : Local Field Potential (LFP) eHuijti JU*ii - 

4ojuucOaJI pi jlo oil jaJbLoU 4^3 {jA yxiadl J m i l l <_yil 

.(V _ Y fL.ii.3il) ^yAOS^JU JL»J,I J_y3 LilJj yxA ji 
SjlxJ u J-j3^ : Logical Depth of Computation lj!.,. >.iJ 0 3U.lt JajJi _ 

l^uioa 1 3 ,K 1 2 u.f jjjjJ ^2U j 11 (JjulJI ,l_iI o.a» 4 jl n«l 4 _jjj^_l2j olj ln> ■ 
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"LeJJI 4-1. 1 . -s J ( _, n 1^ 1 1 ,1 j j) « . « JI qa j (Jil 11 ^a 4_*_a_i iSj.y.-s- ^1 

4- J - U - u 4 ^ 1' < <11 ( _, . fl .l r> i U (3-4-*Jl (jLS U-1S . <>jj d I ~» a j <t y La ■■■ ' I ^ ^ 1 1 

Jo lt<~nj l L ^xLc <^1 a. jCi . j uJ U JJU ^jljjJI uLulN CjULa£. Ojlj ijai 5 

(T — Y «iirttl j <LlujLiJLI cjU^LJ.1 

JiAjO o Lil a^l ixj^o: Long-Term Memory ^jaia i j^uSjjSUJi_ 

uf jII <Uj^Li oL^jJI (JaAj .cjIjJLuJIj jj^UJIj j»LVl jIju« ^yic oLajJLxJLI 
Jjxolil] isej^uaJl CjL^jJI JaUj US 4 i lo.,A.lt Uca»JI US^JI CjIjUXI 

• ( Y • 11 j* t <i a 11 ) (JjLUJIj 4jjLipJ1 3 j ■ ■ -1 1 


.«lUoaJI olUkJI ^Jajl: Lower Layers .~. i^.ut i _ 

LuUa) (_o^ Jajjjil LljjJI j±*LA . i» m .luj jjro. -.Masking ^laui _ 
Cy* 4 j» <-«■■*! I ji CjljUaJU £.133j ,<UI3 j 4jj JLflj >(Ljloj jl /j 

.(r _\o ,^^ 1 ) 

LiUJI i^a <is: Matrix of the Thalamus jl^ii Lul» _ 

tjjL&j (jic LUX I LyLi. -Gajj .(jUU t_J Uajl iljXI j ■ t-j *. II 

•(^ - V ^ i ii fil l) c l -a-11 1 ,jja 5 j-»- U . ,.tl ,_~i l 3 .Ut l 

‘L» U 4 ! «L» Llui cjVUJI u •■•*■: Meaning t ^uU _ 

U® 4 In i t j-XI c Alot t jjVI [_ r 3j 4 -lI i 3~t m tl JLL-iJI ^-uaLXI U a 

Cnj LS^iXI olLLjjVL JIU <U ^ t^dl u> 0-11 r -;i i 

(_£l jUal |4 I luli t l 5j_jJ^-uaJI Alt .^«li L^L>Jlj Jl3jl)I 


fj^A ^a 4Uj: Medial Temporal Lobe (MTL) u A .»,^t i 0 ^\ _ 

Ijj* cL-Uy .oVUajVI ‘UJUaj 4 jjjjUJI o _>SI jJI t jJ3Sj LjU 4]oj£la ^Lojdl 
cUdJIj .(uL»jjlh cr5s ™ A^lxUl) t^UlaJI ^Vl cUJJIj C)^A\ 

u>»' u>^ tLtiiij ‘(uLojjj {uuaX ^ n aiuaij ro iituii) ^Vi 
cLUUij .3_wUVi Sj^-uaJi ^Uii) sjjjjij .(^Ujj^j rv a^u;t i) 

cLkI 4Jju JaJUJI V .(T _ V JSLUJI ^ ULdl objUJLIj . 1 _ V 

■ I I 4j£>JU^JI d ^ t-N i I I 
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/ 4 a 1 j, gc a Sj.144 4 j 1 4i A > oLjJlax. ,r ^.4 : Memory 3 _ 

44^Jji ollijl (J ^ uiiia .^-lC, Cil^l*11 1 C, 1 u ^ CiLJtj 

j? 4_ij^3_jVl 3 ^SIjJIj jl ^jlU 3j^l jJI j »^jJll aJj^Jo 3^SIjJI 

,{\\ J ^uaA JI) JljJJl A^J jujj 

^yjj Jl ) f^J Jk* HI Ai>.j5 : Microconsciousness iSj&>^ u*j- 

* * / * 

4. j L ts\ « Jl CsLLLujVI (j_4 4_l Jcuj^j Laj ii_i]jJ_a (_fV 4_jJ_^iJI CjLljloJI 

, / 

(^C. Jaxua JSLiiu 1 fll~iir./a 0.3^ £j-iua^c 4_?^_>J J jjjI I tiljJLj LoJj 

^ 311) L^jljuo < _ ;r <c. 3 JI Sj _»._9 aj£a j«_jc.j (J_«jcj jls La» . 4jjJL (ytjll 

.(Y _ \0 f.SH j i _ 0 

(_J^a jJajl: Microelectrode ^4*3 _ 

i/U;. jjiUa ylsnA : Microstimulation _ 

i_l!jl_l_a IjL-A j j*i " 1 ^jl (j^_ 4 J i«LseJJI (j3 .£l_4jJI 4-i-mLjL a 4 3 ln.t.,4 (_y3 

. (Y_ A fi.i I.MI) UL>I 4j£^a- Jl_»3lj «JUuc 4 liljljta jl .4_ulJu 


^Lad sjj.: Middle Temporal Area (MT) er ia-«$Ji 4 jr.i<r-i n: 

V5 5 mjoLjJI 4j^_uaaJI 4 3t-» 111 Luajl u o r Mjj tilijjl (_^9 doj^Iut ^_ui 

(jX- j, ■ ^ II 4 i j i j V _ A (J^ i~i IIj Y _ V JSLA>.II) 


a U ■ - j_a JSLL -4 : Mind-Body Problem juu^jij J 2 jUI ajL SjSlj* _ 

liULj <_oj 5 ^31 . t ^ ...sil^ ^ ( __ T l!l 4 JLJI JjLJLI JjLljl .^yXjJlj 

(^ii* IjUt ^ 4-11 'V 1 ^ 1 j^ulj ^Lut^L (jUL4 f Ij (jj Lta> j JojJjJ 

, ' ' 

lJu£ i4juoLa» (JJ -A I jULj i(jJi«4 <-^.i-iuSi,j i4-aJ^Jol' 4 JL 4 J (jjixmL»»Vl 

.(ixjjijjJI j-tul) (jjXjJI (yC. 4l2!Luua Oj-i£ CjL^jLjj £jJL>o IjULj 

jl jUXI y* ijjuuac : Modulatory Connections iijuii vjLL»Lj,Vi _ 

i~\l c. j A~, 1 1 ji cLaJJI ,jjO 4^ it hm II CjL5_JqJI l y£ 4_ljL>J 4 iiU i4 ,j^4 

iL^jl j (jt 3 i4Ja_«JU diLL dL ijjVI lra~<. tl >i.3 V . JI 4 JII LjM-> ( _ ;r B 4 _j^jsc_JiJI 

(jx ^jLUl Jjjulj ' $ iS> 4_i ^jSJ 1 3.six 3 jJLj 43 - 1 . 43 .. 11 II 4 j no . t . l l 
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4 _i Sb.jLirJI CjIjLim a Lfljj .4 jlSI jJI iri l Ul ,~j Nt 

• t^l C. Jj-lajJI I Jub (jjjln* (jSLJ.1 ^y» (jl5 ijj juisljJI 

lt* >tul) cjL^uj ,>iJlj apes LUI Sjsj- 3JI Jiu: Monkeys *jj23\ _ 

L^Jj-^-uU l^Lu^j <jiaidJ 4 juo jjla . ..S?I .(V _ \ ^ ...^1 1 

ol^ o ^ - 1 * £< Cy> j^jS .j >ixol £Lo ^,1 (*£jJ ^ IfrijjjGj 

^j j) < 1 <I I <lta j L*a tLaLoj 4_1 jLa^ j i<*> 1 i« 11 4~ -O l « a j La j n f 4-a-JoJj 
• (^ - $• cilljj^lJ AjjuuojJI (jjjoiVl t 31 , ,. y 

crj-»j-JLj j-loutl : MRI ^jiuj ULuuU (jjjjJLj t i _ 

»^<ijlr>l it II 

JLijI .4_jjLiJI ,>» (_l!i ^ s j_p.. millisecond :Msec 2 ujLj _ 
. 4jjLi (^la \ (J^i- Jj-3 IgSjUoJj 4 ju^uJI 3^-jjJ.1 ijSaJil CjLojIuJU 

•jJojI : MT ...jtl 4 .A.i,^tl ^»U.H _ 

i>° i> *>> ji >iil 6-« a^JLa (>» • Micrometer urn jJLaj^sLyj _ 

_00 (jfjLseiJI tMjiM.ll jljQal . jiaoUl 

ollsLjjVI J ^\: NCC . 
1 >J (jiuu (^Ul 3 : NCCe (jrjSLa^Lil 4_tjuuft*JI Jojy_uJI _ 

.(\ _ 0 ^ moll jiajl) ij\ 

frLxUI t_3i3 LJLc _ 3 i , ua. r 3_*j}Li* : Neglect JU_a>Vl _ 
(j$J .jjtlll 5_>% >JI JL*_a 'J# CjLqjJjlaII — j V L^x3 _(^iliJI 

(i>uajJI *L*±]|j 4.i < Li.^JI tiijj ^ Uj (SjjIjlJI 3j j-^ .1 I 11, fl 

-LO-^a-J' «Jl^x 1 JU^bb 3 jI JSLAj JLojjbJll fljub t_3jjbj - 3_a M ... 

cr^ X^-*-*-* (Jjj tl_£j 3 -t-t j j jJ. 1 .tl nU'iVI 3^»j>LLo 

JL>dl <■ 3 i a' i ^ o-al^j-a 4 -J-J-13 Ijj ol J^3 (ji ..._) V 4 '■< I »jjllll 

.(V _ \ • jMjjtSJIJ _ptjJU ^jic. JjUII 

. jJU sL>J jJiil: Neocortex cL>UJi _ 


- 500 - 




Jkjj. t jsiu. JoLiaJI ^Ut <^.>4 : Net-Wave a . ? . .t.n a^ii _ 

i_3jUII lOljtjLijij Cj\j A ii i i<*j$j-4 4_a_^Ja_ij 3_C.j-ii-ilj <(_, " ■ *> • 

.4_uLxUI <j>JLlaU ^Jl £jJuJI ic-jAa ,J».Ij_fl J^Li- 

jt .neuronal correlates of consciousness 2 j . CiLlaU-jjtf i _ 

icilljjL) J<uj 'U .~j ~ il JL>.VIj ^LajJI oLJT (jj8 ic.^AJe_a jjuusI : NCC 

* 

IjLA J ir-n LlIj \ ^ mi 1 1) ^iSj-i-i- jl 

.Glutamate >tul: NMDA Receptor IjuI> Ju 2 lm^ _ 

: Nonclassical Receptive Field j_^c JLall.mi¥i JUji _ 

. JLjJmVl Jl%4 

jx-LULL 3 j A.1 < a .Li i~i ^* i V i-'l .I ■■■^- _ai oLAac : Nonconscious .«_ 
JHa subliminal oj- 1 ji ^iU . .u i>Vl 3 \ 

. 4jjjj«AJI jaC. 4j>JI tall 

Is .U (y _ \a j<u^3JI) kjuZajA : Nonconscious Homunculus f-ja . 

, » 

<Luu>JI CjLajJjJLl flJiA ^.I.V ~ i u~> 3 m belli j-$o ebJLJI jiJLio o l fb -i i i 4jvljj L$J 
Vj . L$j 4jLboJt CjI j 3_i. .^,1 1 jljAll jliejlj >UjJair.jlJ 4-aJbll 

,-.K . ,*:. It o*XJb J.aajj .^ > m «II JoLuuJI IjUb a j<ut>buj 

■^3 

2Luuuaui L>U. cy> jLwVI s (Nuclei £ Nucleus 3ljj . 

.Jliil [Jj i . ■' ^ I r~ ) 4 J * < <a f 4 _lscjj-uU _jl /j 4 j j ■<*>f 4-tjlij 4j^ SjLjLu 4jj^j 

.(d]j.*i.ui4 (jl£La (^l l^K Oxaj jl 4jlj (J^juaxll 

{ J L &. jjJbu jj «L«JLa JLjc- 4 : Optical Flow Field ijj in . ll ^iulil JL>wa _ 
ijjiIjJI jt <j£jJI a£j->- elxit Ijjb ilJL^eJJ .SjjjoJI 0 £jJj ^jrO. ■CAJI 

£jAo jJLl £jrt>- jl 

^J.1 ^uij ^ JaLiJJI t _ y 3 <» - lav.j 4 _jlA oLjj * Oscillation uUAA _ 

(^4 4Xij i~ 4 (JLjjJiI .1 j ^ _j1 iji *i~ h i 1 1 . \ 4 > » i l jl I^L^SJI 
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JoL fl1 . l l Lflj j . (^LdjJI CjLo._j_«j 4_pol_*JI l 4j 

4o j >mj i4_fl_tflj 4—j-ij j ^ ulia2b 4_jjjjJI i-il'C j 1 1 

(jr-4—*jj .Hz V* _ Y* JL>JU ^ oLjujaJI J <, d~,k-w M ^ 

• (V _ Y JSLSJIj 1 - Y JiAlt Jlill (Jajjj. j^ic) L«Lo- oLv^a ji i. • Sjlx. 

. flUb^L. 1 fl l fl-Joj . U n jj Lcujj 

cPJI 4. . ■ ■ ■ a .. « ,.. l l oL>JL*J.I 3jLi.>U 4lliol jc±k J ua_fl : Penumbra jLL»] _ 

Or* UJ^- 1 o' Uj J 4 - j i I dvi .il oUoLjjVl £yt 2,_i < C,, 1 ,i..fl oLajIao ^ i 1". ..,1 

oUoLjjMJ 4_u_uoxJI SjjSjJI jUoyi Ja^j .(0 _ u (a...All) L$ifl Ljjv 
jUojlM j»Aaj tilja a II 4a3^jlJJ 4ja1oJIj 2 « flj" 11 gjLuJIj . 2 1.1 ... 1 1 

.<U_>l^JI oLajIaJI flj.4 JSJ LJ^SJI tPLjj .i^JjjUII , u ;. t, l 

• jUoVI fjji SljIoJLl . 4-iJLaball _jt 4jej^uaJI 

Jbjjcj liJIjjVI ,jl JojJlJu 4j^jjj : Perceptual Moments . 

Cy° jW* Oi ^ ‘ J • CjLLaUI jJo! 4j A i ill La . a 21 .., I... ^a 

oLLuoJI liljAj .(«1a 3 ,jA l aIIVj V J< a, I (jJsVl fljLA tya 2_.M j '. V 2 I ... I ... 
oi Ui Ljj^l (j u5> . O j .2 l.A i.fl LkjLjc,L .2£>j^JI ciJIjjl cfiij Lr £ Lai .jILJ ^Ji-lj 
(>« flAA ,jjjj LoLflJj i—fllUtjj .2 jjjjl 1I 4jji ciLJ^M 0 rjlI 2 .. ] | 

. 2_jjli L7 Lo Y • • (jJI Y * 

Ji_fl Ji.j_fl dlljjj cjS—flj: Perceptual Stimuli dJijir/i oi j, a ^ „ _ 
Jifl <*_»LJI 4 -ljLu j»LajVI 4LtflVl J flja >_g .^i£i ji (jrGflj^Jaj £jjj JSLiu .Sj^juo 

<2$^! «>C f^Lill t^fljJlj .(jjluJI (^LSj .(t-n JCAII) J<.\ . ,.C. 

3^>dl) 4. . l. < -.. J :JJ jkoll ^ju i2JL»JI fljLA ^ flj n 

LyC^il 4 -luasJI oUaLjjjVI £±11 j.OAJ .2.. fl l. 1 i c.fl oL5)JU» jjJJ (<Glj (jjLjj^flJI 
4»,. irt . * JI oLJ^I AjOfl«U SjuiIj 2,1j,...j l<1I j^\ .-ii j a-> v au .-^ n 

• (1*1 (JxAoJI) (^C. 2 l j‘. ...I t 

J. L fl.LoJl U : Population Coding jaaJlui 2-c^aow* . 

oLc.^a»a ^aoj . ..J J &.I. i Lo^ac (flALlLa L^lfl ,2 ojuac. L^L>. 2x.ja*a 
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.(V _ Y p • ..Sl 'j r _ Y JSLjJI) 4_JL*3 j 3 j 3' CiLajlaJLI (J_i<u jjSLoJ 1 g.La 4 fll" <. a- -a 

.^jLull JAaU 4Ij.b 4j? - i)1j. 44J)I (_g.iIn i 

j^aiJI ,j 3 ui ^Ja : Primary Visual Cortex tPjVi aj m ...» eL»JJi _ 

# t / 

4^ .^11 Sijill ^jjJa (jit 4jSLjjSJ| (j_a (_f^uajJI (J >j il frlaJ j j In (_yJIJ-ill 
^ ... ^3 t V 4-aJo-I-ll iJala **-H ^L'a-.t.ll jl »V 1 Liul (y t-uu j • 4 j i i l >J I 

.(1 _A JSLUIj Y.V JiiiJIj i Ji^l) u^JLW 

*^djuilj LIaJI 5 j> 5 JI _5 ciLuojpl : Primates uLiuj^JI — 

. Y—i |CuidJI ^ i I (jiiibb jJa-il 

iJLj J>jLa 4 -a i» a (^Lc, jl>Ij j a*j» 4aJLi^ iiipi I jl s Priming _ 

i 3 1 1 Cllj_u*j J* uij (jl • jl.Lf.VI (j^ (j iifl . i I I fr L4 . 1t 

iii -w Y 4 ill a’i-v l jLjj_j ^i> J^Lwj JjVl J^jd.1 liljJb Vi l-xxj • 4 i^jn > J I 

. (Y _ \ 1 fi i niill) JIj j^xjt 

oLi^jJI jl cjLSjjJU : Privacy of Consciousness a > ^ _ 

ji aiijuVl (j^ Vj t^yltjJI JxOjpJI (ji-«u V . 4_cal~- 4 -j;j * . » . l l 

^ ■ -31 1 * ^yJLu^aJI jcLJI 1 j-aa-Vl I JL* JJLoJ ) 4jjLiil 

•«j^.jJI (-AjjlIJI {J b (_><oL> isi \ jsxc . : Prosopagnosia u 4 £ _ 

^ ...311 j 43jJl_U ji fljji g ■»II a_y>._jJI (jJLt i_9_^iajl (jit j **- f . i ( _ :r <3a^II (__>3x*_i (^ 

.(o _ A 

JSLiu^l 2 lJjVi (^o^UVljj^UJll :(quale ijJd I) Qualia LJ*S_ 

JixJI 4,K Ai,a |Uix<9 (jil LjJ^SJIj .(jJj i4-a.«- i ^l.t m i 4->-3 4jjjj) (jr^-J-ll S^ia- 

jJLaU i d > a 4 la i LJj-SJI (j! 1 ■ 11 |< v i n . rt . l l (^ (^jl * .LuiaJlj 

. jjLjJI i 4 < U~V yi jLLJ *1 j " *»- 11 djin • ia' 1 j 4 jcj ^ m I I oLa^ l* t l ^ya 

. (j\Jus [Sjj* A. tiljjJL i_flLS iJsjLuVI Ijlaj 
* 

^ 3 _iJI £j> : Rapid Eye Movement Sleep q\ '> . > « n a_*_j^*Ji ajSj_»Ji f>3 - 

JLij <(jjJLuJI ^ 4ju^xu cj15 j-xj 3 j « i~ i j j i jLi-ttl 5jj-i tj^> (■j>- i( 3 fAxJI 

4 •»■.\jj djj^uui n^^i.^1 4jjljVI i~ ijl i>i«II ^3 
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J* -* -* - 4 3 j iin i jJiul: Rate Code Sj^uUi j->«* _ 

ixLiJ J1 1 rt~ JL»_« : Receptive Field J » ■ ~ - v» jl*_* _ 

(jr^ 4 f aj idJSLuiJ JL>U 4 j^xoj d i ..^f 

Sljjjlj i~il l (_^3 ^jjjdjJI I . 3 j_iiLi_d ZuU*JI j-jlL» jji 

Cil^ d -»»U (jJjVl ij j in 11 1 tLreJJI Jjis-iLj ijj^JLI Jj^. pj h ill d~i*> 4 _j_uL»JI 

(ji 11 J ^ 4jliJI <jl .■ y . 'i .mV (jSLaJ (^jJI 3 <i IriJLlI plajL* .(j^j_4 aL>JI SjlLoJU 
• j-uC. J Ltlu iVI JLae^o jjjb I fl ■ ^ ~ jt djLuiil^U i n m ! t .i N. m j | 

oUJ^I j^L JLlSIwVI JLatd (jJa pi u>»dl 1 j} * JUUI Jj ■ ■ ■■ <_yk. 

(j£. iJtSjjj Luj il*uj L* ILa LsEd.m ‘) Lstiid ^3 lytxu* *'< ^ jJI <Gl j 

u- 4 <J>j j-liii-iUj t - u -ua . 3 11 Jjic. Ljj^c jjju (jLkakllj d .l ... VI 

4jL »~ «. , .uVI 0 <C j , » MJJI ju .C J LJlui VI JL^j> j-uaj .(1 _ i p ■ ■■ ^ U j .-iU j A H 

• jo£l j b . " J_y3 d jl^-U 4 jJ ijVl 

.(jrUxiU CjIS^I pji jJajl : REM j-OuJtU d-vj^uJI OlS^aJI _ 

4oli. 05^ <>» >£I : Retinal Ganglion Cells 2usk«iii Su-a^ bMi. _ 

oM j . d" t m ,. U I rvj i*i n i "l t yj_JI 11 CjLojJLtil JJ d jC , .*. I I d ■ ■■>-/- 

3j^-a .L^Luojjjj ^j^SUVl b}U._5 ii—Joill da^Lu .ajiaVl .dj‘ j.^1 1 
u-sL£ j±c. L^JaLiuj .^j_uaJI < .<r>»l l LajjLsoi JSLijj .^LujJI 5_.;;» ,j*j 

•(f Ji ortl l) (_£jJJCcUI \£j l«*M 11 LiJIjJ^U 

pj U nit Jlld: Retinotropic Organization pjtv.-n _ 
Jjidj .SjjLaia 4 _lu^C bMieJ ^i<->i! 1 tLkiJl <UjlalLI daLoJjl JouJp 
.(T _ t Jiiil) > li i i > '. t Lj ajjLld^ u£ JSLju jGa« fovea 2 

a^jw : Saccade or Saccadic Eye Movement (j^ui is^ _ 

fJL*JI oLoj-ljjJ I j j-ikJ I L^ase-dJ . 4 ^s. l.j ‘tK I l jL>- 

p^DI) 4_kdJI ftLui 4djli JJ CiLkjjuJI Jjkdjj pLjkJLi SjLc 

.(v _ r 

.J^l^j^yjkl^aLljVi jJoil: Searchlight ■ 4 » ASJi 
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: Sensory-Motor Agents a !! x^ia : £ > sJi _ 

035 II (jjJieiU (JjoLui glU ,*a : Short-Term memory ^oll S^xxaJ S^iui _ 
oJlA JL£I~ii £y> JSLi 4lal_*JI S^IUIj . Cil^ui£ ^JLO «**«' “jl« "II 

.(V _ I \ («x*uLll j 4 jjjJJI S^ljJI 

. (iilIjj^l oUo»J ^Jojl: Snapshots CiUnUti _ 
C>£- ^x^oJI 4 ji jail jxiulj .UUVa: Sparse Representation _puut jaUUi. 

4x^ox*^o ,jjc. j_La, ~u . 3j-w.axJl 4 j 1 irt* II Lj^LiJl £yt jxua JJulj CjLsjJjJL! 
LaJj *( _r a > 3~> JI jjLuU j , _c a. J x i JI -4a>.l^xa CjLajU.U (Jxuixj jxuLuuJI 

• (Y _ Y (4xx 2JI^ Y _ Y JSljJl) 4x3 _jt I m« 4 IjlaJj I ^IJ 4x15. jiuj V 

L*x 3 Juj Zj a A : Sparse Temporal Coding jJ»LU_U o3£li j; * ~ » _ 

* J 

4- <v x.) J-t -4 j 4 J . j - t -g 4 i t 4 j 4 In 7i ) ^3 J) 1 In 1 <Cj[5^,«SJI £yi d * t X t oLojJjlJLI 
(>* jx u£ Jlx j^JLc jjvLxJI (J-Ulx (jt 3 t U ii t~ilj j (3 jlUJ 4_lxxxujxi 

J5»lj£jl Lxaxi (Jiajj 43UaJI .U>*«l -»• J I jubj .(Y _ Y (txUJI) jliJi ji 4_ulxli 

. Jo- ( _ 7 jua3l (OxUxJI *Ljjl 

.JfciJI O^^jojl : Spike as>ujt _ 
.,># 1^1 jJail: Spike Synchrony ^>uJt o-#l>Ui» 
mill «L%iI (4xul : Striate Cortex cUJJi. 

jjL «-4 : Strong or Driving Connections 5 _a_ 9 iJLii ji^ w,a n.-. i ui. ^ vi _ 

(jji 4 xjI jJI 4 S ^ UII LuLui (j j~ti~) 4 xjL>J ilUla £jjn j| >1 j 11 5 j ■ ./if 

tjjl lr-t~j (ji (jixjj 4 _ijL^_U 4. Xii «- 1 « II LMiJl ,jja (^3 ji tLseiJI 

■4 4 . V ^ " 11 1 1 ,1 ljkL)M-> (j-3 (J t ti I I > t (j *^ - l_)j _3 1—Lai i*i \ 1 1 q • «■ A t 

(jx« «<*> « I I tjr* JTj-VxJI .JL t -i xfrj jjPJI (»UVl (^1 4.51 la.UI ■-»! Ul .-.jVI 
4-5.La-.UI ^1 4U jl yJjVl t L*UI 4_cUUJI 2 lj_UI 

jL^>JI (ji j yj 1 II 1 J-3J Lil >4 xB|j oUsLxjjl ti ...j n A i Z..I .>% 11 

(4xxaJI^ 1 al _«ij 4jj_ 3 oLLLpjl LuL^a t*il‘4l A*IVI t . *.~j ^11 -»-11 1 

.(l.V 
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4-JliJljurJjVl .-. is.ut i: Superficial Layers >u >..ti uit.aj.Uti _ 

jl JLMJ^I Lj.,u . Lixll Cl LojlLJIj I injl uSjjuj .(Y-i ^ mnll) JbJ L » JI aLaJJI l j_a 
CiLfljiaJI (j» £jJLt!l (jjo u \cA ^jTuiua (_y!j <tjUJ 4alaj^LaVl (_y!J 

4,ii,.drill Lj^L>- (_y a 4 JLjLa d j \J * C ClLajJLua <~tl *_■ Ult Jjauii jj . 4i •>, In,mil 

1 -till LjM-> Cy*3 ‘4_uLxJJI 4 _jjl>.jJI 4-jjJudl CjljLuua >4 jljIjJI 
. 4xoja£. jiS! jLim fjji Lut CjL>Lau>JI (jLSVI ^aiajj 

(Jj-3 4 j i i/n C 4_lIj- (jru JoL-uj^U 1 JL>- 4 in m V~< a 4.1o.fl.i : Synapse i' I t ittl _ 

JaLl CiLlija. , ai<ll dLm jl (jl Inj • 4 . ,~. a Jju 4_ij iri C. 4_Jj>-J d j^ a 

J 

Jl d"lm < M liluudj CjLu)_»JI dJUfej . i ■ irsr djL^j <(J SuuuM Jj3 43jJL> £yO (_,.U^C. 
dill J L^Vl iyA V^Llai I d jC . ...11 JLXJ 4. I I IS1 « II 4 jl ■>.11 ftl utC. (_ 7 -3 j j n Li a 

j».x a <i .4$JkJI 4 jjj--»J 1 djLi4jSJIj (4^t_)lS jl 3j_iLa) d ... II dj \J ^*C II 
.juilSJIj j-AU iqIjlSI mil (jl nin til (jM^UJI LuA LiLaJlj Cia^il3jL»JI i^LojJI 
.^UOJI ... i I I ij-d 0)v^ jus-Ij (_yfl viLLiJll ^jo oLLd j»j_SL13 

4 <Ad a- i a 3j ml.j.a oUoLujI (CjldaLjjjVI SjdyuLi lJJjjlj) d j .j 11 i <1 <1 1 lj 

4 m mil l L>UJI £jjjj (jjaljj (_yLl Juuu Luj laLeJJI ,^3 . L^L>JI (jyj «LajLail 

.(Y-Y ^ Y1 ^La) 4^1SJI d^LJI 

4_oLu<uiSj 4 j 3 _^ 4ujLj^3 oIj_iJu : Synaptic Plasticity JuSLulit 4jj>ii - 
Cilj-JuJI eJJk j-olLuJj . t'l t mi all Jit a II Jl i<-i*)VI 5^3 {y> J123 ji jlJ j 4 

S^LxJI ^1 ~ l i a 4jSLi .'ill d-jjjJU jjl . 13~ a_lj .^JtSl jl j»Ll ^l (y* 

.(1 — 1 1 ...til j l£JlU 4L_jL 

^jJI ^jUI : Synchrony or Spike Synchrony djli^ui ,><»!>3 jl ^-»!JdLJi _ 

( Luj-2_j 431 j OSjJI ( _ t 3 j J 4jI j 03jJI j_y3 d j . .Af dj 14- d Cj ,~. 4 j uj j_>u 
J-SLiJI tJLiil J _ ii ■ .1 ( j . lc .) (^—>-1 djilrtC 4oJi (j3 4^jaUI 4 j 3 iliJlso ^ jjl 
Jjdj (Jouljitl ^3.1111) i .X m i i L^scllG JLajljjj dj . .^.r Li>U. 4c. . (V _ Y 

lij Luo 4 jj_us ( _ , ?v 1 . t U J>.jJll JuJej) Jjja3l JSLuU dd. 1 j~.... 11 LkLl^Li. 

(j^alJ j O* Jo • 4Xj u> Jll J_jj>- jiy.fct.i. a y.xJS (_ySj.iu.ll Jal.iu.Lll (jLS 

.dauxduJI LMJJI (jjJ (judaLjuJI 4ua.juJ d 4jJT CjISj.mi1 I 
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(JxaJI j(ji ,_p3 jmu : Temporal Code Ajijii _ 

.4jj.uI la CjLo_jlji_a i£jlbej L>UJI (jA jjruj 5 jd-Ij d J."^“~ <Ltl>- (_yi 

CjI^qiuJI ojl^J (j^JLla j^jl (jxljjJlj Jj jJt> 1 * JLjt^a ^ 4_ujujuJI CtlJuj^uJI 
4 <i mi <11 Ijla (2)1 J iH i>j ^ .(V V VT ("jSLcuJI^ V Y p...nHj 

.^Lili^l «Ll£U j ji«'iH tjljjclj 

starJll (ji-JLa JS (jLaJajj tkujVl ^LajJl 4 n 4 ( _ =r lc. (jLlLuj : ThalamUS jlgll - 
ojJj£ t£$j (jJI -)L^a JS p.m iiij • 4 ji fl u 3l±a» (J^selLuu I . JUJL^JI 

41jL& 4_jjlt>.j 4jjl*j oJUb (J 1 <i~. u~ij .Sj-ilil 1 a j-jO LaIju>.I jj! 

.(Y — V l — o JSLiJI) ^LujVI jjuic. jl^II j.hc. 1 .sLseUI (ja 

i_^I j-a j u; a & ; Third Person Perspective liJLUt *• ^ • ■» _ 

.JL ! l O (Jj ‘ '" ^4£-La) CiVL>j ^lj (j^> t mi 1 1 . .■ ^jj (Jjus^Lj i(^>jL> 

(^Juj .jfcjjlUl pk.« a .4jI^_l>. (jJI Jjua^y Vj ( d j . L^tidl a n 1 

Vienna Imj4 JjjIj L«£) liJli ^axu j^kLa LoL«j p i<-j cL±>.SM p 

.JjVl ULu >Ua1j .(Behaviorism 4 jS^JLJI 4x.jiJi ji 

.4jjIjI .jLjjLi.! 2LJT Top-Down Attention Jiuu.1 ^J) t^LcI okJLjtfl _ 

4 -jj^ JI fjji Jajlj 4_jlib j! .4_;UJI f_j t f- .1 ».~i.«.~) iSjJZj-4 

Lfll M l ^ (yk Jddjli (_^J) u lfcl ) Lu i MJ 4 J J t Mt .ll SjLlLuiVI - ( — ^ JjJL^JIj 

(^jILuJLI ^ '**- . LiI^JLla __)J~ x r^3 i4 _iq > JI (JLss^a »lj-i!!iVl c ^ ^ jJI gl.L-i iVI 

J? ^ 

0JLA j a .-.- (^jjl oU>LLSVI 4 j •vj^ 0|-i7oMJ 4_o_^JLI 1 U.J II £yn « II 

.{ _ \ 1 ^ ,an\ I^ ^cl^JI udljjVI (2^c 4JjuaALo djlar- cLjjjVIj .akuiVI 

OrOkaj : Topographic Organization pj ^ ■"» _ 

eLseiilj .4 ^juL>JI 4-u£jJI Sl^Jjl • 4jj' T* 4 1 a^l~m‘i LulSLa (jrCuj^S 

4 . h i < in, >JI ( _ ;r J^_>JI si ir.l.llj (jt_.A miJI sLscJJIj (^yjl.A.yll |£j • tl 

.(j *iU» .11 jl... a 11 JUjJLI |_y3 1 ^ ^ r.lt Ijukj . 

. aj-^u,..i t .-. la.un ^Jaii : Upper Layers UUJi CiUUUJi _ 

I aUUI jJkl : VI . 
.4 j£j_uJI jkil: Vegetative State 4iL>- _ 
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^3 LulU j Lp: Ventral Pathway jLuli. 

C^3 •(_,! in H A ■'** II cl-ir.Lllj 4 ajI_jJI 4_j^jU3jJI <LLxUI t _ 3 J I JLidJJ ^ ml mVl 

A 1 1 j»jJLa «L>J (jji ^ .U. .tl ^jl oljjlj ilIILIa 

.(r . V JSLAJI) liU jLun jl o]ljj>U 2u^>JI jL*« Lfljl (-SHU 5 

. Vision-For-Action Pathway J«^it jl«u# _ 

jLx^Jll jJa_lt: Vision-For-Perception Pathway ti j ... a 

4-ijjJI 4_taJLi jji 4J3IJJU jLAj : Visual Eccentricity Ajj-ua^Ji 4j^Sj_«iUi _ 

4 jjj_u 3 Cjjlj 4 j^»^aV jji£l (jlS I a K .(_ 3 lj_^jVLj idjJLiJl i^usjVl 

• (T - V JLUIj £jjuajj <Gjjj 

£>i 3JI : Visual Hierarchy ^^-gJl ^jjlUI . 

tUJJI 


Js> 0 ju-Uj J^JI <>» <oLjJLu*JI (> fjl -. Winner-Take-All jjLiu Jslm . 

L$jJ| tp-h 4 -jojucuJI L>UJI V| 4 _JJV. ^ V 4 xfl - 2 J . . « U oLSLjlAJI 

Lji’LiJI , 4 -iSLxAJU 4 .I »«,fll iill Cj>LcLaii] 2 ^ j**i 1 -.L-. ■ t ~. 'N T 1 ^ oLojliil 

jjLiU (JSJI) Laj>>- ^ 0-23 Uni A j JJjVl 0U3IUI l^J! Ji-Ju Lr jJI 4 _»j_uajdl 
C>£- aJj * i . « . U oLaMj-SiU .(<_J_«aJI jJLjJLI JSLJI) L«L»J 3! 

• jjLilJ Jill miu <i~n (jl 4 11 ia.t.11 CaUoLxijVI 


U3-*jj Ijij-*. o—jj 2j-SI3 Sju>-j: Working Memory dULaLaJi 5 j_SiaJt _ 
(*A> (Jj^ 1 ) (_yji 3 j.ll CjI J. A , c. i_^J_a (_yic. 4 jjL»JI 1 &L 4 JU 1 0 1 1In ~*t tyjJI CiLajIxJU 

• (V'— \ 1 ^.u31 i 


o<»L>. liijJLuu 4 xull>. 4j£: Zombie Agents _ 

UjJ l<IA (yjb Jus uk>| 1 '< <* »" i 1 jjl 4 j^jjuj d ♦ 1 • 4jaj^JbJ 

0 s-*-ll oLS^j*. 4, 1 . 1 oS/i J a A‘ >3 . La^UsI ^Lj V jl <( 2 _t*^>.jJI 4 _j jJLUlj) j_*j 
4tr» i^i.i Vij jLuUlj ol jLlijJI SjLSj ,_yd jjlj cjL>.ljaJI ^ All 3 

.(IV ( J i ^ i aI Ij \ Y j I Jll v Ljjlc. t-ujjQjl jdj (_y!JI 
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IjiUJt J**j 3 a i ti LyUJI ^Um (^k. oMiSluJI jjuc. ijLj : uprcgulation (1) 
■•■\ i ■ y.... i i jjul Jjlij; downregulation .^1 J»Lx. Jai 

jil JaI^ ji A l ■ ■■' ■ ■‘‘ w Jil LM-kJI JlAJ 4dJkjlutl L>UJI j rirtm 

JjLilLi jjxjSJIj ( _/< n K Luajl ^. v V'i iii ^ (T) 

.ySj^ai oIj^aJ Lfljmliifl i(“ 1945) Ray Jackcndoff (^) 

Ja.ju» ZX' (je. 31 /■--■» 3 <.A» ,ya a3 .,.^r Lj 5L> tamacrine^SLoVt Lj 5L».(i) 

.((O^-^kll) 3.C./J1 BjlIc. Lyu 
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ji^Iau-u i idJXl 

Christof Koch uijjS ^ajiuujS 

) <\0l 4JLui jJj <l_»l taCjl 1 jslc. ijjS jmn.-t.~n i(j\j_iU,l ^Jjpt (j^o jaJLc 
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Biophysics of Computation: Information Processing in Single Neurons, 
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